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FINAL DECISION DOCUMENT
FOR THE NORTH BOUNDARY SYSTEM

IMPROVEMENTS INTERIM R'ESPONSE ACTION
AT THE ROCKY MOUNTAIN ARSENAL

1.0 INTRODUCTION

The Interim Response Action (IRA) for the North Boundary
System Improvements at Rocky Mountain Arsenal (PAX) is being
conducted as part of the IRA Process for RMA in accordance with
the June 5, 1987 report to the court in United States v. Shell Oil
Co. and the proposed Modified Consent Decree dated June 7, 1988.

This IRA project consists of design and construction or
installation of improvements at the North Boundary alluvial
groundwater intercept and treatment system at RMA. The proposed
Modified Consent Decree requires that there be an assessment of
the need for improvement to the North Boundary system and
implementation of any needed requirements.

Alternatives for improvement of the North Boundary System have
been reviewed based on capability for timely execution, technical
feasibility, compliance to the maximum extent practicable with
applicable or relevant and appropriate requirements (ARARs),
potential to be expanded and/or modified for incorporation into the
Final Response Action, cost effectiveness among alternatives
affording equivalent levels of protection and capability to be
readily implemented.
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2.0 HISTORY OF RMA NO'OTH BOUNDARY SYSTEM IMPROVEM4EHTS

Rocky Nountain Arsenal occupies over 17,000 acres,
approximately 27 square miles, in Adams County, directly
northeast of metropolitan Denver, Colorado (see Figure 1). The
property was purchased by the government in 1942 for use in World
War 11 to manufacture and assemble chemical warfare materials,
such as mustard and lewisite, and incendiary munitions. From the
1950's to late 1969, RMA produced the nerve agent GB (isopropyl
methylphosphonofluoridate). Since 1970, RHA has primarily been
involved with the demilitarization of chemical warfare materials.
In addition to these military activities, a major portion of the
plant facilities were leased to private industries (including
Shell Chemical Co.) beginning in 1946 for the manufacture of
various insecticides and herbicides.

Durinq the 1940's and 1950's aqueous industrial wastes
generated at both the North Plants Area and ths South Plants Area
were routinely discharged into several unlined evaporation ponds
(labeled Basins A, B, C, D, and Z) located in the center of the
installation (see Figure 2). Groundwater contamination was first
suspected in the mid 1950's when minor crop damage occurred on
land north and northwest of the Arsenal. This discovery of
contaminants in the groundwater led to the placement of an
asphalt liner in Basin F in 1956. At that time aqueous wastes in
Basin A were transferred to Basin F and aqueous wastes produced
thereafter were discharged directly to Basin F. Solid wastes
were routinely disposed of in trenches and pits located adjacent
to Basin A and the Plants Areas.

In the mid 1970's two organic compounds, diisopropylmethyl-
phosphonate (DIMP) and dicyclopentadiene (DCPD) were identified
in alluvial groundwater off the installation. (Alluvial
groundwater beneath RNA generally flows from southeast to
northwest. Figure 3 represents the generalized alluvial
groundwater flow across RMA.) In 1975 the Colorado Department of
Health (CDH) issued three administrative orders to cease and
desist all unauthorized discharges to waters of the State, to
take steps to clean up and control sources of DIMP and DCPD, and
to initiate a groundwater monitoring program to determine the
extent of DIMP and 3CPD contamination.

Late in 1977 construction began on a pilot containment/
treatment system 500 feet south of the RMA northernmost boundary
(see Figure 2). The pilot system consisted of a bentonite slurry
wall, groundwater dewatering wells, a granular activated carbon
treatment facility and recharge wells. The goals of the pilot
system were to establish the feasibility of the system in dealing
with organic contaminants in the groundwater and to collect data
required for the development of a full-scale containment system.

-2-
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Figure 2. North Boundary Containment System Location Map
Source: (ESE, 1988)
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Figure 3. Generalized Alluvial Groundwater Flow Across RMA(NOTE: Arrows are indicative of direction of flow and do not
represent flow quantities.)
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In 1962 the pilot containment/treatment system was expanded.
The slurry wall was extended to the east and the west. I
Additional dewatering wells were installed upgradient and
recharge veils downgradient of the slurry wall. The treatment
unit was expanded to treat the resulting additional flow. These
expansions to the system were completed in January 1982.

In December 1982, a Memorandum of Agreement (MOA) was
entered into between the Colorado Department of Health, the U.S.
Environmental Protection Agency, Shell Chemical Company, and the
Army. The MOA initiated a cooperative development plan for a
comprehensive remedy for the environmental situation at RMA.

A study was conducted between November 1984 and May 1985
that resulted in the submission of the North Boundary
Containment/Treatment System Performance Report (Thompson, at
al., 1985) in December 1985. The report evaluated the
effectiveness of the expanded North Boundary System and
identified the recommended engineering, operational and
monitoring improvements to enhance long-term operations. This
recommendation led to the initiation of Task 36 to assess 42
specific components of the North Boundary System.

On February 1, 1988, a proposed Consent Decree was lodged in
the U.S. v. Shell Oil Company with the U.S. District Court in
Denver, Colorado. The proposed Consent Decree was revised after
public comments were received, and a modified proposed Consent
Decree was lodged with the Court on June 7, 1988. The Army and
Shell Oil Company agreed to share costs of the cleanup that was
to be developed and performed under the oversight of the U.S.
Environmental Protection Agency, with numerous opnortunities for
cement by the State of Colorado. The long-term cleanup is a
complex task that will take many years to complete. The Consent
Decree specifies thirteen Interim Response Actions (IRAs) whose
implementation has been determined to be necessary prior to
implementation of the final remedial plan. The North Boundary
System Improvements IRA is one of the thirteen.

2.1 DESCRIPTION OF RMA NORTH BOUNDARY SYSTEM

The existing North Boundary Containment/Treatment System
(see Figure 4) consists of a soil-bentonite barrier, dewatering
wells, a treatment plan, and recharge wells and trenches. The
groundwater barrier is located parallel to and 500 feet south of
the northern boundary of Rocky Mountain Arsenal. It is a 6,470-
foot-long, 3-foot-wide, bentonite slurry wall keyed over most of
its length into shale of the Denver formation at an average depth
of approximately 30 feet. Fifty-four withdrawal wells are
available to pump contaminated groundwater- from south of the
barrier to a carbon adsorption water treatment plant. The
treatment plant includes a prefilter system for removing
suspended solids; three 30,000 lb. capacity upflow, pulsed bed-

-6-
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I carbon adsorbers for removing certain oganices carbon transfer
veasslsi and both cartridge- and beg-type post-filters, Treated
groundwater is discharged to a common sump prior to recharle.
(Figure 5 is a schematic diagram of the treatment system.)

Recharge to the alluvium is accomplished by 3$ reinjection wells
and 10 newly-installed gravel-filled trenches, approximately 160
faet long each and penetrating to the bedrock surface or a depth
ot 20 feet whichever is shallower, located north of the slurry
wall.I

I
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I
U

I
U
U
I
I
I
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The goal of this IRA is timely implementation of
Imodifioatione to the North boundary System which will enhance
this system's ability to prevent the release of organic
contaminants at the North Bondry.

I The following specific objectives for this IRA have been
selected based on the Final Alternatives Assessment for this IRA3 (383,e 1565):

"o Increase recharge capacity and improve recharge
distribution to allow achievement of a reverse alluvial
groundwater gradient along the full length of the
physical barrJier.

"o Reduce entrainment of granulated carbon fines into the
recharge system to a practical minimum consistent with
off-the-shelf equipment and accepted good operatingi practice for granulated carbon adsorbers.

"o Improve treatment system reliability and stream factor
through modifications to equipment and operating3 procedures.

"O Close wells within the North Boundary System which may
provide migration pathways from the alluvial aquifer
to Denver Formation aquifers.

"o Improve through modifications and/or reconstruction the
existing dewatering system wells to enhance/increase
dewatering capacity and add additional dewatering
components to further reduce water levels south of the
physical barrier.

Specific criteria considered in order to achieve these3 objectives include:

o Provide rapid response;

I o Use proven technology;

0 Compliance with any designated ARARs to the maximum
extent practicable;

o Consistency with the Final Response Action; and

I Use the most cost-effective of equivalent treatment
systems available.

U In addition to the specific criteria, system improvements
should adhere to good engineering practices.

- 10 -I
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4.0 lITKqfl( REPONSE ACTION ATIRATM VS

interim Response Action alternatives that should increase
the effectiveness of the North Boundary System were assessed in
the November 1988 North Boundary System Cou=onent Resonse Action
AsessmAent Draft Final Re2ort (ESE, 1988).

The North Boundary System Component Assessment evaluated the
effectiveness of each of the system components and evaluated the
hydrogeology of the Upper Denver Formation. OperationalS modifications and system improvements or additions were proposed
that would increase overall effectiveness of the system.
Specific system components assessed were the recharge and
dewaterinq system, the treatment system and the soil bentonite
barrier.

The modifications and improvements identified were evaluated
based upon their ability to protect human health and the
environment, mitigate any threat to human health and the
environment, technical feasibility, reasonableness of cost and
ability to be implemented in a timely manner.

4.1 RECHARGE AND DEWATERING SYSTEM

Data obtained during the assessment indicated that the
dewatering system is effective in intercepting the majority of
the alluvial groundwater approaching the North Boundary System.
However, lack of recharge capacity downqradient of the pilot
portion of the soil-bentonite barrier has resulted in a large (up
to 10 feet) head differential.- In order to reduce the head
differential across the barrier, recharge system modifications
will be required, and some future modifications to the dewatering
system could be beneficial.

It was determined (Program Manager's Staff Office, 1978)
that limited recharge capacity and inadequate recharge
distribution ara the primary causes of the head difference across
the soil-bentonite barrier. Consequently, various recharge
system modification alternatives to increase recharge capacity
were evaluated in the Pronosed Interim Groundwater Rechdrge
System. North Boundary Area. Draft Final Reort (Lutton, 1988).
Deep recharge trenches were chosen as the most appropriate and
cost-effective alternative in the Final Decision Document for the
Interim Response Action for the Improvement of the North Boundary
System At _Rockv Mountain Arsenal Via Construction of Groundwater
Recharge Trenches (Program Manager RMA Contamination Cleanup,
1988).

The basis for the selection of deep recharge trenches was
their large recharge capacity, feasibility of construction,
minimal maintenance requirements, cost effectiveness and1 likelihood of meeting ARARs. The new trenches were completed and

- 11 -
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bbecame operational in November 1988. The basic design consisted
of ton gravel-filled trenches approximately 160 feet long each,
penetrating to the bedrock surface or a depth of 20 feet,
whichever is shallover. The recharge water coming from the
treatment plant would be fed from one end of each trench
longitudinally through a plastic pipe near the top of the gravel
phase. A permeable membrane would separate the gravel phase from
soil backfill. A design objective is to achieve an initial
maximum recharge rate of approximately 150 qpm. This will
improve distribution of water on the western portion of the NorthI lBoundary System, where the hydraulic imbalance is the. greatest.
Head differences across the soil-bentonite barrier will be
monitored to determine if the goal of a reverse gradient can be
achieved in the field by recharge modifications alone.

Based on an operational performance of the new recharge
trenches in the western sector of the North Boundary System,
either recharge trenches, recharge wells or a combination of both
will be installed along areas of the barrier not covered by the
North Boundary System Trenches IRA. The selection of tho type of
additional recharge units will be made after an operational
evaluation of the recharge trenches has been completed.
Preliminary data indicate that operation of the new recharge
trenches in the western section of the North Boundary System is
reversing the hydraulic gradient across the barrier. However,
the head differential across the barrier in the western section
will be monitored to determine if this trend can be maintained
based on recharge trenches alone. The improvement of recharge
capacity and distribution along the eastern sector of the system
will further achievement of the overall goal of a reverse
gradient along the entire length of the barrier.

If the goal of a reverse gradient along the western section
of the system is not achieved with the newly-installed recharge
trenches, modifications to the dewatering system across from the
trenches could be implemented. It is anticipated that the
following dewatering system modifications would contribute to
correction of the hydraulic imbalance:

o Adjustment of probe settings and increases in pump
sizes within existing dewatering wells, primarily in
the western portion of the system (Manifold A), to
allow groundwater to be temporarily withdrawn in excess
of natural groundwater flow rates.

o Installation of additional dewatering wells,
strategically located in order to effectively reduce
water levels upgradient of '-he soil-bentonite barrier.
Interceptor trenches may also be considered for
installation and could overcome some of the
deficiencies of individual wells and allow for

- 12 -



significant drawdowna on the upgradient side of the
barrier.

o Reconstruction of existing dewatering wells that are
currently screened primarily within low transmissivity
cemented or fine-grained materials that limit
dewatering capacity.

4.2 T

Data collected during the North Boundary System Comoonent
Response Action Assessment Draft Final Reoort (ESE, 1988)
indicated that the operation of the carbon adsorption system at
the North Boundary has been very effective in removing organic
contaminants from the plant influent to concentrations less than
certified reporting limits. However, it was determined that
plant operations may be contributing to clogging of the recharge
wells and subsequently to a reduction in recharge system
capacity.

The following treatment system modifications to remediate
recharge well clogging or to improve treatment system efficiency
were considered:

"o Modifications to the carbon washing/fine removal
process, potentially including increased flow rates and
longer washing periods during initial flushing of the
carbon, to reduce the amount of carbon fines in the
carbon when loaded into the adsorbers. Operation may
also be modified to divert treated water through the
spent carbon storage tank prior to putting the adsorber
on-line. A cyclone filter has recently been installed
at the blow case and its performance is being
monitored. Future filtering improvements may be
initiated following an evaluation of cyclone filter
performance. These modifications may contribute to the
reduction of carbon fines in the plant effluent.

"o Modifications to the pro- and post-filtering systems to
improve their ability to handle solids, reduce system
down-time, and minimize waste products and labor
requirements.

"o Placement of a baffle in the effluent sump to enhance
the settling out of carbon fines.

"o Modification of process equipment/piping tc provide
greater operational flexibility and reserve operating
capacity to improve treatment reliability and reduce
system down-time in case of failure. This would permit
off-line maintenance of process equipment.

- 13 -



L The assessment found that the treatment plant, as currently
designed, is not intended to significantly reduce the
concentrations of the inorganics present (i.e., Arsenic,
Chloride, Fluoride and Sulfate). Since this IRA is intended to
improve effectiveness of the existing treatment system which
currently only affects a significant reduction in organic
compounds, the necessity, if considered a requirement, to makesignificant reductions in inorganic levels would require a new
treatment system.

I Since development of a treatment strategy for inorganics at
this time would unduly delay implementation of this IRA and the
significant beneficial effects which can be obtained in the near1term, the Army recommends that the assessment for the need for
inorganic treatment be deferred until completion of the Off-Post
Remedial Investigation/Feasibility Study (RI/FS) currently in the
process of being finalized. The Off-Post RI/FS document will
include development of information as the basis for setting off-
post groundwater cleanup criteria for contaminants of concern
including inorqanics. At that time, the requirement forI development of an inorganic treatment strategy for the North
Boundary System in the near term versus the Final Response Action
can be assessed based on information developed through the Off-U Post RI/FS.

4.3 SOIL-BENTONITE BARRIER

The findings of the assessment found no signficant
deficienc!ýes in the soil-bentonite barrier itself. The primary
deficienýy of the system is related to the depth of the pilot
portion of the system where the high head differential has
created the potential for flow beneath the barrier.

S I It is anticipated that use of the newly-installed recharge
trenches will mitigate the hydraulic imbalance across the barrier
and subsequently reduce the potential for groundwater flow
beneath the barrier. Therefore, no near term modifications to
the barrier are proposed.

4.4 EVALUATION OF DENVER FORMATIOI' HYDROGEOLOGY

The upper Denver Formation has been identified as being
potentially contaminated via lateral migration within the Denver
Formation from contaminant source areas, natural downward
migration from the contaminated alluvial aquifer in the vicinity
of the North Boundary System, and vertical migration via man-made
avenues from the alluvial aquifer (ESE, 1988). In addition, it
has been determined that a potential exists for contaminated
groundwater flows to by-pass the North Boundary System through
the Denver Formation.

-14-
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SL With respect to the vertical migration of contaminants, an
"I W initial response action that would reduce preferred pathways for

contaminant movement from the alluvial aquifer to the Denver
Formation is to identify and abandon through closure all wells
completed across both aquifers and all wells screened across
multiple geologic units within the Denver Formation. Candidate
wells to be closed would include monitoring wells within the
system area, Denver Formation dewatering wells and historic (pre
1942) wells.

I If a zero or reverse gradient is achieved at the barrier
through use of the recharge trenches or additional modifications
to be implemented in the dewatering system, then the potential
for contamination to by-pass the North Boundary System through
the Denver Formation will be greatly reduced if not eliminated.
No other remedial action concerning the Denvar Formation would be
appropriate in this IRA, however, because it is not the purpose
of this IRA to remediate any potential contamination in the
Denver Formation. Moreover, the need for remediation concerningany potential contamination cannot be determined at this time.

4.5 NO ACTION ALTERNATIVE

Section IX of the proposed Consent Decree (1988) states that
the Nozth Boundary System Improvements IRA has been determined to
be both necessary and appropriate. Therefore, this alternative

'will not be considered.

I
I
!
I
I
i
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5.0 CHRONOLOGY OF EVENTS

The significant events leading to the decision to make
improvements to the North Boundary System are presented below.

Dane zEent

December
1985 Completed North Boundary ContainMent/

Treatment System Performance Regg_.
(Thompson, et al., 1985). Evaluated
effectiveness of the expanded North Boundary
System in preventing the off-post migration
of contaminated groundwater. Evaluated
historical, geologic, water level and
chemical data that assisted in overall
performance assessment. Identified and
recommended engineering, operational and
monitoring improvements to enhance long-term
operation of the system.

September
1986 Initiated Task 36 to comprehensively assess

specific components of the North Boundary
Containment/Treatment System and to recommend
long-term improvements for enhancing system
performance.

June
1987 Completed Rocky Mountain Arsenal North

Boundary Containment/Treatment System
ODerational Assessment Report FY 85/FY 86
(Program Manager Staff Office, North Boundary
System). Identified and documented system
improvements, field studies and facility
alterations conducted during FY 85 and FY 86.
Identified and documented operational
improvements to enhance long-term system
effectiveness. Indicated need to improve the
distribution of groundwater immediately north
of the system.

June
1987 State of Colorado, Shell Oil Company, U.S.

Environmental Protection Agency and U.S. Army
agreed that thirteen Interim Response Actions
(including North Boundary System
Improvements) would be conducted.

- 16 -



ZXent
February 1,
1988 Proposed Consent Decree (1988) lodged in the

case of U.S. v. Shell Oil Company with the
U.S. District Court in Denver, Colorado. The
Consent Decree specified thirteen interim
actions (including North Boundary System
Improvements) to facilitate remediation
activities.

April 29,
1988 Draft ARARs provided to organizations and

State for review and comment.

May 27 and 31,
1988 Comments received from Shell and EPA

concerning draft ARARs.

June I,
1988 Comments received from State concerning draft

ARARs.

June 7,
1988 Modified proposed Consent Decree lodged with

Court, containing revisions based upon public
comments.

July 6,
1988 Issued Final Decision Document for the

Interim Resaonse Action for the Imorovement
of the North Boundary System at Rocky
Mountain Arsenal via Construction of
Groundwater Recharge Trenches (Program
Manager for Rocky Mountain Arsenal
Contamination Cleanup, 1988). Documented
decision to install recharge trenches at the
North Boundary to improve recharge capacity.

September 20,
1988 Issued Final Implementation Document for the

North Boundary System Recharge Trenches.

November 1,
1988 North Boundary System Recharge Trenches

completed and operational.

- 17 -



November 23,
i988 Issued North Boundary System Comoonent

Rqesonse Action Assessment Draft Final Report
(1E5, 1988) to organizations and State for
review and comment. Evaluated existing and
new geotechnical, hydrogeclogic regime at the
North Boundary. Evaluated effectiveness of
devatering and recharge systems. Assessed
integrity of the soil-bentonite barrier.
Examined effectivenss of the carbon
adsorption treatment plant. Recommended
installation of recharge units that will
reduce the existing hydraulic imbalance of
the system on a long-term basis and
improvements to the treatment plant to
improve plant performance and reliability.

January 6,
1989 Comments received from Shell, EPA and State

concerning North Boundary System Component
Resgonse Action Assessment Draft Final

February 2,
1989 Issued North Boundary System Component

Response Action Assessment Final Report (ESE,
1989) to organizations and State.

-218-



6.0 SUMMARY OF THE INTERIM RESPONSE ACTION PROJECT

The North Boundary System Improvements Interim Response
Action consists of modifications and additions to the alluvial
groundwater extraction, treatment, and recharge processes in the
North Boundary area. Certain specific modification and
additional details dependent on design analysis !or selection
will be determined during the IRA final design and discussed in
the Implementation Document.

6.1 SELECTED ALTERNATIVES

The following modifications and additions to the North
Boundary System are planned for implementation:

"o Either recharge trenches, recharge wells or a
combination of both type units will be installed along
areas of the soil-bentonite barrier not covered by the
North Boundary System Trenches IRA where there is a
need to change hydrologic conditions to achieve a
reverse gradient in the alluvium. This addition will
further achievement of the overall goal of a reverse
head differential along the entire length of the
barrier.

"o Treatment system modifications and changes in plant
operations will be implemented to do the following:
reduce the generation of carbon fines during transfer
operations; improve the removal of fines during carbon
washing operations; reduce suspended solids (carbon
fines, etc.) in plant inffluent, throughout the
treatment process, and plant effluent; and improve
overall system reliability and effectiveness.

"o Treatment system modifications and changes in plant
operations will be implemented to provide improved
operational flexibility, increased reserve operating
capacity, reduced system down-time, and greater system
reliability.

"o Wells within the system area that could be acting as
contaminant migration pathways from the alluvial
aquifer to the Denver Formation will be identified and
closed, if not previously closed under the ongoing RMA
Abandoned Well Closure IRA.

"o Modifications to the dewatering system may be
implemented to include adjustment of probe settings and
increases in pump sizes primarily in the western
portion of the dewatering system and reconstruction of
existing dewatering wells to enhance and increase
dewatering capacity.

- 19 -
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0 Additional dewatering wells or interceptor trenches may
be 'installed in strategic locations to effectively
reduce water levels south of the soil-bentonite
barrier.

6.2 HEALTH AND SAFETY PLAN

A Health and Safety Plan has been developed for the
prevention of occupational injuries and illnesses during field
activities at RMA. This plan addresses health and safety
requirements of contractors and their authorized subcontractors.
Compliance with this plan will be compulsory and the contractors
will be responsible for self-enforcement and compliance with this
plan. The Health and Safety Plan was developed with
consideration for known hazards as well as potential risks.
Comprehensive environmental monitoring and site-specific personal
protection are combined in an effort to best protect workers to
the maximum extent practicable.

A site-specific Health and Safety Plan for work to be
performed on the North Boundary System Improvements will be
developed and included in the Implementation Document. This
sito-specific plan will contain specifics of monitoring plans,
worker protection and work modifications to be conducted in the
event that certain levels of contaminants are detected or if
necessary to ensure worker health and safety.
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With respect to this IRA for the North Boundary System
Improvements, the IRA process is as follows:

1. The Army prepared a Draft North Boundary System
Component Response Action Assessment including a draft
of the ARARs. This was submitted to the DOI, the
State, and the other organizations for review and
comment. Comments were submitted within 30 days after
receipt of the draft assessment. After the close of
the comment period, and in consideration of the
comments received, the Army prepared and transmitted a
final assessment to the DOI, the State, and other
organizations.

2. The Army afforded the Department of Interior (DOI), the
State, and other organizations an opportunity to
participate, at the RMA Committee level, in the
identification and selection of ARARs pertinent to this
IRA. In this instance, the participation took the form
of the Army's submitting the April 29, 1988 draft ARAR
Document to the RMA Committee members.

3. The Proposed Decision Document for the North Boundary
System Improvements IRA was subject to a 30-day public
comment period including a public meeting that was held
approximately two weeks into the comment period. The
Proposed Decision Document was supported by an
administrative record.

4. Promptly after close of the comment period, the Army
transmitted to the DOI, the State, and other
organizations this Draft Final Decision Document for
the North Boundary System Improvements IRA.

5. Within 20 days after issuance of this Draft Final
Decision Document for the North Boundary System
Improvements IRA, an organization (including the State
if it has agreed to be bound by the Dispute Resolution
process, as required by the Consent Decree, or DOI
under the circumstances set forth in the Consent
Decree) may invoke Dispute Resolution.

6. *After the close of the period for invoking Dispute
Resolution (if Dispute Resolution is not invoked) or
after the completion of Dispute Resolution (if
invoked), the Army shall issue a Final Decision
Document for the North Boundary System Improvements IRA
with the supporting administrative record. Thereafter,
the Decision, Document will be subject to judicial
review in accordance with Sections 113 and 121 of the
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Comprehensive Environmental Response, Compensation and
Liability Act of 1980, as amended, 42 U.S.C. SectionsI • 9613, 9621.

7. Following issuance of the Final IRA Decision Document,
Shell shall be the Lead Party responsible for designing
and implementing the IRA in conformance with the
Decision Document. Shell shall issue a Draft IRAImplementation Document to the DOI, the State, and theother organizations for review and comment. This Draft
Implementation Documenc shall include final drawingsand specifications, final design analyses, a costestimate, and a schedule for implementation ol the IRA.

8. As Lead Party for design and implementation of this
IRA, Shell will issue the Final Implementation
Document, as described above, and will be responsible
for implementing the IRA in accordance with the IRA
Implementation Document.I

I

I
I
I

I
U
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8. 0 ARARs

8.1 ATTAINZENT OF ARARs

The interim action process reported to the court on June 5,
1987, in United States v. ShellO C.1 provides that interim
response actions (including this IRA to make improvements to the
North Boundary System) shall, to the maximum extent practicable,
attain standards, requirements, criteria, or limitations under

* any Federal environmental laws (or more stringent promulgated
standards, requirements, criteria, or limitations under State
environmental or facility siting laws that are legally applicable
to the hazardous substance or pollutant or contaminant concerned
or relevant and appropriate under the circumstances of the
release or threatened release. A similar provision appears in
Paragraph 9.7 of the proposed Consent Decree.

8.2 IDENTIFICATION AND SELECTION OF ARARs

Paragraph 9.7 of the Proposed Consent Decree provides that
the organizations, DOI and the State shall have an opportunity to
participate at the RMA Committee level, in the identification and
selection of ARARs that may be applicable to the IRAs. The Army
is to present its proposed decision on ARARs to the other
organizations, DOI and the State prior to, or as part of, the
draft IRA Assessment.

I Draft ARARs were provided to the parties on April 29, 1988,
and Shell and EPA submitted comments on May 27 and 31
respectively. The State provided comments on June 1, 1988. In
response to these comments the Army revised these draft ARARs.

8.3 SELECTION OF ARARs AND DETERMINATION OF ARAR IMPACT

8.3.1 Ambient or Chemical-Specific ARARs

Ambient or chemical-specific requirements set health or
risk-based concentration limits or ranges in various
environmental media for specific hazardous substances, pollutants
or contaminants. Such ARARs either set protective cleanup levels
for the chemicals of concern in the designated media or indicate
an appropriate level of discharge.

SThe objectives of this IRA are stated in Section 3.0. A
further significant result of this IRA is to reduce the level of
contamination in the groundwater flowing beyond the RMA North
Boundary System and accelerate the cleanup of groundwater. This
IRA will be implemented prior to the final remediation to be
undertaken in the context of the On-Post Operable Unit ROD.

I Because the North Boundary System is not a public water
system and does not operate in navigable waters of the United
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i
' States, the standards established under the Safe Drinking Water

Act and the Clean Water Act for drinking water are not applicable
to this IRA. -Where pertinent, these standards are treated as
relevant and appropriate for purposes of this IRA.

For this IRA, the Army has selected an existing "off-the-
shelf" technology for the interim remediation of the groundwaterI at the North Boundary System consistent with the IRA emphasis on
speed of implementation, which the Army fully anticipates will
also achieve, at the point of reinjection of the treated
groundwater, the following selected limitations that are relevant
and appropriate under the circumstances of the potential release
for the CERCLA hazardous substances specified below:

(1) Arsenic

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 50 ug/l.

(Source: 40 C.F.R. Section 141.11(b) (NPDW-MCL)
and 40 C.F.R. Section 264.94(a)(2) (RCRA))

(2) Carbon Tetrachloride

(a) CERCLA Hazardous Substance: Yet
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 5 ug/l.

(Source: 40 C.F.R. Section 141.61(a), 52 Fed.
Reg. 25716 (1987) (Effective Jan. 9, 1989) (NPDW-
MCL))

(3) Chlorofox

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 100 ug/l.

S(Source: 40 C.F.R. Section 141.12 (NPDW-MCL)
(Note that this is the total combined limit for
this and all other trihalomethanes.))

I (4) 0B1

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 0.20 ug/l.

2
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(5) 1.2-Dithloroethane

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 5 ug/1.

(Sourge: 40 C.F.R. Section 141.61(a); 52 Fed.3 Reg. 25716 (1987) (effective Jan. 9, 1989) (NPDW-
MCL))

3(6)

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 10 ug/1.

(Source: 40 C.F.R. Section 129.101(a) (3))

3 (7) Dierin

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: YesI (c) Groundwater IRA Standard: 0.12 ug/l.

(Source: 40 C.F.R. Section 129.100(a)(3) (TPES))

3 (8) Endrin

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 0.2 ug/l.

(12Urc: 40 C.F.R. Section 141.12 (NPDW-MCL))

U (9) Ethvlbenzene

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 1,400 ug/1.(Source: 45 Fed. Reg. 79334 (1980) (AWQC))

S(10) Fluoride

(a) CERCLA Hazardous Substance: No
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 4,000 ug/1.

(Source: 40 C.F.R. Section 141.11(c), 141.62(b)
(NPDW-MCL))

(11) Hexachlorocvcloventadieng

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 206 ugl.

(Source: 45 Fed. Reg. 79336 (1980) (AWQC-HumanSHea 
lth ) ) 25
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S ~ (12) Tetrachlorethvlene

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 8 ug/1.

( (1)rc: 45 Fed. Reg. 79341 (1980) (AWQC))
( 13)1Toluene

(a) CERCLA Hazardous Substance: Yes
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 14,300 ug/l.

(So~ure: 45 Fed. Reg. 79340 (1980) (AWQC))

(14) Trichloroethvlene (TCE)

(a) CASRN: 79016
(b) CERCLA Hazardous Substance: Yes
(c) Groundwater RI Analyte: Yes
(d) Groundwater IRA Standaard: 5 ug/l.Ia(Surc: 40 C.F.R. Section 141.61(a); 52 Fed.

Reg. 25716 (1987) (effective Jan. 9, 1989) (NPDW-3 MCL))

The Army has selected and anticipates attaining, the
following limitation which is based upon the currently available
health data for the listed compound for which there is no
promulgated standard:

I (1) • ,2

(a) CERCLA Hazardous Substance: No
(b) Groundwater RI Analyte: Yes
(c) Groundwater IRA Standard: 600 ug/l.

(Source: Health Advisory on DIMP, Office of
Drinking Water, U.S. Environmental Protection
Agency, Washington, D.C., Dec. 1988)

Target analytes for this IRA for which promulgated standards
were not found were Benzothiazole, Chloride, p-Chlorophenylmethyl
Sulfur compounds, 1,2-Dichloroethylene, Dicyclopentadiene,
Dithiane, Isodrin, and Sulfate. It is anticipated, based upon
past data, that substantial treatment of the organic compounds
will occur. The necessity for treatment for inorganics (i.e.,
Chloride and Sulfate) will be assessed in the near future as
groundwater remedial action objectives are developed from results
of the Off-Post RI/FS currently being finalized. ARARs
identified have been compared to OTf-Post RI/FS preliminary
remedial action objectives and to the latest (1985) effluent data
for the North Boundary System. For all organic compounds with
ARARs identified, either the ARARs are consistent with Off-Post
preliminary remedial action objectives or the North Boundary
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System is currently treating influent to below detection limits
for all other organic compounds of concern. Although preliminary
remedial action objectives are not achieved for all inorganics
present in the North Boundary System effluent, the need for
treatment of inorganics at the boundary will have to be addressed
in either the Final Remedial Action or as a new interim action
beyond the scope of this IRA.

If further contaminants are identified after the
implementation of the treatment system, chemical-specific ARARs
will be reviewed for such contaminants and established, as
appropriate.

8.3.2 Location-Specific ARARs

Location-specific requirements set restrictions on
activities depending on the characteristics of the site or the
immediate environment. These requirements function like action-
specific requirements. Alternative remedial actions may be
restricted or precluded depending on the location or
characteristics of the site and the requirements that apply to
it.

With respect to this interim action, the provisions of 40
CFR Section 141.5 (siting requirements for public water systems)
are relevant and appropriate. The foregoing regulation does not
constitute an "applicable" location-specific ARAR in this.
context. The North Boundary Intercept and Treatment System does
not constitute a public water system, and no one is drinking or
is to drink water to be treated by this system. The regulatory
jurisdiction of the Safe Drinking Water Act and the National
Primary Drinking Water Regulations is not applicable. In these
circumstances, the nature of the remedial action is such that the
jurisdictional prerequisites of these requirements are not met.
Thus, the identified regulation is not applicable here.

Nevertheless, Section 141.5 does address location-specific
problems or situations sufficiently similar to those encountered
at the RMA CERCLA site so that use of this regulation is well-
suited to the site and accordingly it will be treated as
"relevant and appropriate." A requirement that is "relevant and
appropriate" must be complied with to the same degree as if
applicable. However, there is more discretion in this
determination. It is possible for only part of a requirement to
be considered "relevant and appropriate" in a given case.

Accordingly, the North Boundary System Improvements will be
located to conform to the substantive siting provisions of 40
C.F.R. Section 141.5 as follows:

(i) The improvements will not be located where there is a
significant risk from earthquakes, floods, fires or
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other disasters which could cause a breakdown of these
improvements; and

(ii) The improvements will not be located within the
floodplain of a 100-year flood.

It should be noted that Paragraphs 23.2(e) and (f) of the
proposed Consent Decree provide that:

(e) Wildlife habitat(s) shall be preserved and managed
as necessary to protect endangered species of
wildlife to the extent required by the Endangered
Species Act, 16 U.S.C. Sections 1531 et me .,
migratory birds to the extent required by the
Migratory Bird Treaty Act, 16 U.S.C. 703 et sea.,
and bald eagles to the extent required by the BaldI |Eagle Protection Act, 16 U.S.C. Section 668 e&

(f) Other than as may be necessary in connection with
a Response Action or as necessary to construct or
operate a Response Action Structure, there shall
be no change permitted in the geophysical
characteristics of RMA that has a significant
of fect on the natural drainage at. RMA for
floodplain management, recharge of groundwater,
operation and maintenance of Response Action
Structures, and protection of wildlife habitat(s).

While these provisions are not ARARs, they obviously must beI complied with for purposes of this IRA. Based on where the North
Boundary System Improvements is located, as well as when the IRA
will take place, the Army believes that this IRA will have no
adverse impact on any endangered species or migratory birds, or
on the protection of wildlife habitats.

After examining the area of the North 'Boundary System, the
Army does not believe wetlands will be affected. The Army has
initiated coordination with the U.S. Fish and Wildlife Service,
who will monitor the area for impacts to wetlands.

8.3.3 Performance. Design or Other Action-Specific ARARs

1 ~8.3.3.1 Uescip.iftignf

Performance, design or other action-specific requirements
set controls or restrictions on particular kinds of activities
related to the management of hazardous substances, pollutants, or
contaminants. These action-specific requirements may specify
particular performance levels, actions or technologies, as well
as specific levels (or a methodology for setting specific levels)
for discharged or residual chemicals.
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8.3.3.2 Construction of Groundwater Intercept and
Treatment System

Ii) Air Emissions

On the remote possibility that there may be air emissions
during the course of the construction of the North Boundary
System Improvements, the Army has reviewed all potential ambient
or chemical-specific air emission requirements. As a result of
this review, the Army found that there are, at present, no
National or State ambient air quality standards currently
applicable or relevant and appropriate to any of the volatile or
semi-volatile compounds and, even if such a release did occur, it
would only be intermittent and of very brief 4dration (because
the activity that produced the release would be stopped and
modified appropriately if a significant air emission was detected
by the contractor's air monitoring specialist). The Health and
Safety Plan developed for this IRA will describe specific
monitoring plans and work modification procedures.

The NESHAPS standards contained in 40 C.F.R. Part 61 were
considered as potential ARARs and determined to be neither
applicable nor relevant and appropriate. These regulations; apply
to stationary sources of these pollutants and are, therefore, not
considered applicable to this IRA. These regulations were not
considered relevant and appropriate to apply.to this IRA because
they were developed for emissions from manufacturing processes
which are significantly dissimilar from the short-term
construction activity which will take place during this IRA. The
Army recognizes that when the actual stationary system is
designed, it may include equipment which is somewhat similar to
a stationary source and if the design does include such
equipment, the NESHAPS standards will be reviewed again to
determine whether they should be applied to the operations of
this IRA.

U (ii) Worker Protection

With respect to the workers directly participating in this
IRA, the worker protection requirements of Section 126 of the
Superfund Amendments and Reauthorization Act of 1986 shall be met
through compliance with the OSHA interim final rule that appears
in 51 Fed. Reg. 45654 (1986).1

1 Although OSHA proposed a permanent final rule on August 10,
1987, 52 Fed. Reg. 29620, the comment period on this rule did not
close until October 5, 1987. It should be noted that, pursuant
to CERCLA Section 301(f), 42 U.S.C. Section 9651(f), the NCP isI . to be amended by December 11, 1988 to provide procedures for the
protection of the, health and safety of employees involved in
response actions.
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p 8.3.3.3 General Construction Activities

The following performance, design or other action-specific
State ARARs have been preliminarily identified by the Army as
relevant and appropriate to this portion of the IRA and more
stringent than any applicable or relevant and appropriate Federal
standard, requirement, criterion or limitation"

(i) Colorado Air Pollution Control Commission Regulation
No. 1, 5 CCR 100-3, Part 111(d), (2) (b),
"Construction Activities":

(ii) Applicability - Attainment and Nonattaiment Areas

(iii) Applicable Emission Limitation Guideline

Both the 20% opacity and the no off-property
transport emission limitation guidelines shall
apply to construction activities; except that
with respect to sources or activities
associated with construction for which there
are separate requirements set forth in this
regulation, the emission limitation guidelines
there specified as applicable to such sources
and activities shall be evaluated for
compliance with the requirements of Section
III.D. of this regulation. (Cross Reference:
Subsections e. and f. of Section III.D.2 ofthis regulation.)

(iv) Control Measures and Operating Procedures

Control measures or operational procedures to
be . employed may include, but arc not
necessarily limited to, planting vegettIton
cover, providing synthetic cover, watering,
chemical stabilization, furrows, compacting,
minimizing disturbed area in the winter, wind
breaks and other methods or techniques.

(ii) Colorado Ambient Air Quality Standards, 5 C.C.R.
1001-14, Air Quality Regulation A, "Diesel-Powered
Vehicle Emission Standards for Visible Pollutants":

a. No person shall emit or cause to be emitted
into the atmosphere from any diesel-powered
vehicle any air contaminant, for a period
greater than 10 consecutive seconds, which is
of such a shade or density as to obscure
an observer's vision to a degree in excess of
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"40% opacity, with the exception of Subpart b
balow.

b. No person shall emit or cause to be emitted
into the atmosphere from any naturally
aspirated diesel-powered vehicle of over
8,500 lbs gross vehicle weight rating
operated above 7,000 feet (mean sea level),
any air contaminant for a period greater than
10 consecutive seconds, which is of such a
shade or density as to obscure an observer's
vision to a degree in excess of 50% opacity.

c. Diesel-powered vehicles exceeding these
requirements shall be exempt for a period of
10 minutes, if the emissions are a direct
result of a cold engine start-up and provided
the vehicle is in a stationary position.

d. This standard shall apply to motor vehicles
intended, designed and manufactured primarily
for use in carrying passengers or cargo on
roads, streets and highways.

The following performance, design or action-specific State
ARAR is applicable to this portion of the IRA and is more
strizitent than any applicable or relevant and appropriate Federal
standard requirement, criterion or limitation:

(iii) Colorado Noise Abatement Statute, C.R:S. Section
25-12-103:

a. Every activity to which this article is
apDlicable shall be conducted in a manner so
that any noise produced is not objectionable
due to intermittence, beat frequency, or
shrillness. Sound levels of noise radiating
from a property line at a distance of 25 feet
or more therefrom in excess of the db(A)
established for the following time periods
and zones shall constitute prima facie
evidence that such noise is a public
nuisance:

7:00 a.m. to 7:00 pm. to
Zone next 7:00 2.m. next 7:00 a.m.

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)
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b. In the hours between 7:00 a.m. and the next
7:00 p.m., the noise levels permitted in
subsection (1) of this section may be increa.. Id
by 10 db(A) for a period of not to exceed !5
minutes in any 1-hour period.

c. Periodic, impulsive, or shrill noises shall be
considered a public nuisance when such noises
are at a sound level of 5 db(A) less than thos&_
listed in Subpart a of this section.

d. Construction projects shall be subject to the
maximum permissible noise levels specified fo.c
industrial zones for the period within whi<K
construction is to be completed pursuant to a•
applicable construction permit issued by prope- "
authority or, if no time limitation is imposed,
for a reasonable period of time for completion
of the project.

e. For the purposes of this article, measurements-'
with sound level meters shall be made when -' :
wind velocity at the time and place of such
measurement is not more than 5 miles per ho c-r.

f. In all sound level measurements, considerat..:
shall be given to the effect of the amb-;"
noise level created by the encompassing no' •.
of the environment from all sources at the • ,
and place of such sound level measurement:s.

In substantive fulfillment of Colorado Air Pollution Con V't•
Commission Regulation No. 1, this IRA will employ the spec!f•d-%
methods for minimizing emissions from fuel burning equipment
construction activities. In substantive fulfillment of Colora''
Diesel-Powered Vehicle Emission Standards, no diesel motor vehi.
associated with the construction shall be operated in a manner
will produce emissions in excess of those specified in t;
standards.

The noise levels pertinent for construction activity pro-.-,
in C.S.R. Section 25-12-103 will be attained in accordance
this applicable Colorado statute.

8.3.3.4 Removal of Soil

There are no action-specific ARARs that pertain to ia
drilling or excavation of soil during the construction of the " -- h
Boundary System Improvements IRA.
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Although not an ARAR, removal of soil from the areas where
the intercept and treatment system will be located will te
performed in accordance with the procedures set forth in the Task
No. 32 Technical Plan -- Sampling Waste Handling (November 1987)
and EPA's July 12, 1985 memorandum entitled EPA Region VIII
Procedure for Handling of Materials from Drilling. Trench
Excavation and Decontamination During CERCLA RI/FS Operations at
the Rocky Mountain Arsenal. In general, any soils generated by
drilling or excavation during the course of this IRA, either at
surface or subsurface, will be returned to the location from
which they originated (i.e., last out, first in). Any materials
remaining after backfilling has been completed that are suspected
of being contaminated based on field screening techniques,' will
be properly stored, sampled, analyzed, and ultimately disposed of
as CERCLA hazardous wastes, 3 as appropriate. Substantive RCRA
provisions do not apply to soil that is returned to the location
from which it originated.

For materials determined to be hazardous waste, substantive
RCRA provisions are applicable to their management. These
substantive provisions include, but are not limited to: 40
C.F.R. Part 262 (Subpart C, Pre-Transport Requirements), 40
C.F.R. Part 263 (Transporter Standards), and 40 C.F.R. Part 264
(Subpart I, Container Storage and Subpart L, Waste Piles). The
specific substantive standards applied will be determined by the
factual circumstances of the accumulation, storage or disposal
techniques actually applied to any such material.

2 The field screening techniques to be used to determine
contamination are HNU, OVA, discoloration (visual) and odor.
Readings or visual and odor inspection will be taken at least
every five feet.

31t should be noted that the "land ban" provisions of RCRA
Section 3004, 42 U.S.C. Section 6924, are not p,.rtinent to any
such excavated soil that is identified as contaminated. EPA
guidance concerning this issue is currently being developed.
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9.0SCHEDULE

The Draft Implementation Document will be completed January
15, 1990. This milestone has been developed based upon the Final
Assessment Document and the assumption that no dispute resolution
wvll occur. The Draft Implementation Document will contain a
schedule of milestones for the construction of the proposed
system. If events occur which necessitate a schedule change or
extension, the change will be incorporated in accordance with the
discussion in Section XVIII of the RI/FS Process Document.
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10.0 CONSISTENCY WITH THE FINAL RESPONSE ACTIO

The purpose of this IRA is to make improvements to the North
Boundary System to prevent the spread of contamination via
aquifer flow pending implementation of the Final Response
Actions. Although the Final Response Actions have not been
selected at this time, this IRA will be consistent with and
contribute to the efficient performance of Final Response Actions
through the reduction of contaminant migration and the remedial
effects on groundwater at RMA.
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UNTED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION VI1
999 18th STREET - SUTE 500

DENVER, COLORADO 80202-2405

Ref: 8HWM-SR

Mr. Donald L. Campbell FEB 22 19
Office of the Program Manager
Rocky Mountain Arsenal
ATTN: AMXRM-PM
Commerce City, Colorado 80022-2180

Re: Rocky Mountain Arsenal (RMA)
Proposed Decision Document for theNorth Boundary System Improvements
Interim Response Action, January

I 1989.

Dear Mr. Campbell:

We have reviewed the above referenced document and have the

enclosed comments. Please contact me at (30ý) 293-1528, if you

have questions on this matter.

j Sincerely,

C ly Mears
EPA Coordinator
for Rocky Mountain Arsenal Cleanup

S Enclosure

cc: Jeff Edson, CDH
David Shelton, CDH
Patricia Bohm, CAGO
Lt. Col. Scott P. Isaacson
Chris Hahn, Shell
R. D. Lundahl, Shell
David Anderson, DOJ

38

=11p



I.

COMMENTS ON THE PROPOSED DECISION DOCUMENT FOR THE
NORTH BOUNDARY SYSTEM IMPROVEMENTS INTERIM RESPONSE ACTION

JANUARY 1989

1. The Decision Document implies that recharge trenches are the
proper method to improve the recharge system. The trench design
will eventually experience some plugging over time due to: 1.
precipitation; 2. carbon fines; 3. bacterial growth and 4. air
entrainment. The rate of plugging is, of course, difficult to
predict. Also, the general trench design makes clean out next to
impossible because there is no cleanout drain in the bottom of
the trench. In the event that trenches are chosen as the
recharge method, a cleanout mechanism should be provided.

2. The Decision Document does not address the existing
injection wells and the potential for improving their injection
rates. As mentioned in previous comments to RMA, experience
indicates that some of the problems with low injection rates are
probably related to injection procedure and poor well design
(including development) in addition to the carbon fines. Before
Denver Fozmation recharge wells are installed the technical
problems with the alluvial recharge wells should be solved.

The Army should carry out a limited study on one or two of
the never recharge wells which had good pumping rates to
determine if modifications to the injection procedure would
result in higher rates. This information will be valuable in
final design of the Off-Post IRA pumping and recharge well
systems. The following items should be considered:

a. remove piping from the well head and develop the well
by extensive surging utilizing a combination of a
surgeblock setting tool and a bailer;

b. reinstall injection tubing with an on-off valve at the
base of the inspection pipe (set below static water
level);

c. modify the system such that the entire pipe will always
be full of water; the ideal operational system would
allow the injection well to operate a syphon once the
line is full and the valve in the base of the tail pipe
has been opened; and

d. install a well cut off valve which allows water in the
well to rise within 3 feet of the surface before the
tailpipe valve is closed.
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3. Page 12, final two paragraphs. The Offpost RI has been
completed. Inorganics results, starting on page 3-97 of the
Offpost RI, indicate that certain compounds (fluoride, and
nitrate) exceed their respective MCLs immediately downgradient of
the NBS, and the Army letter of February 13, 1989, addresses
recent treatment effluent data of concern. The Decision Document
should acknowledge the above findings, should select ARARs for
the inorganics, and should specifically discuss what inorganics
treatment actions are contemplated, if the problem continues.

4. Page 20, Section 8.1. The language regarding attainment of
ARARs should be expanded. The recent Basin A Neck IRA Draft
Final Decision Document contains the appropriate language in that
document's Section 8.1.

5. Page 23, Section 8.3.1. The text which follows the 16
listed ARARs needs to be revised to reflect the recent offpost
and effluent inorganics data.

6. Page 23, Section 8.3.2. The second paragraph implies that
the standards promulgated under neither the Safe Drinking Water
Act nor the National Primary Drinking Water Regulations are
applicable. It should be pointed out that there are offpost well
users and that SACWSD will be placing public supply wells in the
area downgradient of the NBS. The current language is
inconsistent with other groundwater treatment IRAs and
unacceptable to EPA. See also Section 5.2 of the CERCLA
Compliance with Other Laws Manual for ARAR guidance. Revisions
are necessary, as may be a meeting on this matter.

7. Page 24, Section 8.3.2. A final paragraph should be added
to this section which discusses wetlands issues, including
location-specific ARARs, related to this IRA. This may be
particularly relevant because the North Bog may be affected by
this IRA.

8. Regarding the chemical specific ARARs, the following
standards should be considered, if and when they are promulgated:

(11) Ethylbenzene. The EPA proposed MCL (National Primary
Drinking Water Regulations, 53 FR 31571 (1988)) is 700 ug/l and
the State/CDH standard proposed in the organic stindards for
groundwater is 680 ug/l based on the lifetime health advisory.
The proposed ARAR is 1,400 ug/l.

(13) Hexachlorocyclopentadiene. The CDH proposed standard
is 49 ug/l based on the EPA IRIS database.
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(14) Toluene. The EPA proposed MCL and CDH proposed organic
standard are both 5 ug/l. This standard is four orders of
magnitude less than the ARAR currently proposed based on the
AWQC.

;9. The FFA, paragraph 22.1 (b) (ii) provides for the assessment
of the Irondale and the Northwest boundary systems, and the
selection and implementation of any appropriate improvements as
necessary. Please advise at what time the Army and Shell intend
to pursue that effort.
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RESPONSES TO COMMENTS BY THE U.S. ENVIRONMENTAL
PROTECTION AGENCY, REGION VIII, ON THE PROPOSED

DECISION DOCUMENT FOR THE NORTH BOUNDARY
SYSTEM IMPROVEMENTS INTERIM RESPONSE ACTION

JANUARY 1989

1. The Decision Document implies that recharge trenches are the
proper method to improve the recharge system. The trench
design will eventually experience some plugging over time
due to: 1. precipitation; 2. carbon fines; 3. bacterial
growth and 4. air entrainment. The rate of plugging is, of
course, difficult to predict. Also, the general trench
design makes clean-out next to impossible because there is
no cleanout drain in the bottom of the trench. In the event
that trenches are chosen as the recharge method, a cleanout
mechanism should be provided.

RESPONSE: Consideration will be given to incorporating a
cleanout mechanism in the future design of any additional
recharge trenches that may be determined to be the best solution
for improvement of the existing recharge system.

2. The Decision Document does not address the existing
injection wells and the potential for improving their
injection rates. As mentioned in previous comments to RMA,
experience indicates that soma of the problems with low
injection rates are probably related to injection procedure
and poor well design (including development) in addition to
the carbon fines. Before Denver Formation recharge wells
are installed the technical problems with the alluvial
recharge wells should be solved.

The Army should carry out a limited study on one or two of
the newer recharge wells which had good pumping rates to
determine if modifications to the injection procedure would
result in higher rates. This information will be valuable
in final design of the Off-Post IRA pumping and recharge
well systems. The following items should be considered:

a. remove piping from the well head and develop the well
by extensive surging utilizing a combination of a
surgeblock setting tool and a bailer;

b. reinstall injection tubing with an on-off valve at the
base of the inspection pipe (set below static water
level);

c. modify the system such that the entire pipe will always
be full of water; the ideal operational system would
allow the injection well to operate a syphon once the
line is full and the valve in the base of the tail
pipe has been opened; and
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d. install a well cut off valve which allows water in the
well to rise within 3 feet of the surface before the
tailpipe valve is closed.

RESPONSE: The final alternatives assessment for this IRA (ESE,
1988) concluded that use of the existing recharge system of wells
in its current condition or if improved would not achieve the
required reverse gradient at the barrier. Therefore,
recommendations were made for alternative recharge components,
i.e., new wells, trenches and/or ponds. The Army agrees that
prior to construction of any additional recharge wells, the past
problem with recharge be fully assessed. Assessment of an
existing recharge well is being considered in conjunction with
ongoing studies of the particulate and recharge well injection
problems. The assessment will also consider the four items
identified in your comment. Improvement of the existing recharge
wells will be considered, since the wells may be expected to be
beneficial in the planned future usage as standby recharge
components only.

3. Page 12, final two paragraphs. The Offpost RI has been
completed. Inorganics results, starting on page 3-97 of the
Offpost RI, indicate that certain compounds (fluoride, and
nitrate) exceed their respective MCLs immediately
downgradient of the NBS, and the Army letter of February 13,
1989, addresses recent treatment effluent data of concern.
The Decision Document should acknowledge the above findings,
should select ARARs for the inorganics, and should
specifically discuss what inorganics treatment actions are
contemplated, if'the problem continues.

RESPONSE: This Decision Document will recognize the results of
the Off-Post RI. This IRA is designed to improve the
present system which was not implemented to treat inorganics.
The Army anticipates, however, that the improvements will attain
the ARAR for fluoride listed on page 13 of the Decision Document.
Specific attainment levels for inorganics is beyond the scope of
this IRA.

4. Page 20, Section 8.1. The language regarding attainment of
ARARs should be expanded. The recent Basin A Neck IRA Draft
Final Decision Document contains the appropriate language in
that document's Section 8.1.

RESPONSE: The document has been modified accordingly.

5. Page 23, Section 8.3.1. The text which follows the 16
listed ARARs needs to be revised to reflect the recent
offpost and effluent inorganics data.

RESPONSE: The text has been revised to reflect this comment.

6. Page 23, Section 8.3.2. The second paragraph implies that
the standards promulgated under neither the Safe Drinking
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Water Act nor the National Primary Drinking Water
Regulations 'are applicable. It should be pointed out that
there are offpost well users and that SACWSD will be placing
public supply wells in the area downgradient of the NBS.
The current language is inconsistent with other groundwater
treatment IRAs and unacceptable to EPA. See also Section
5.2 of the CERCLA Compliance with Other Laws Manual for ARAR
guidance. Revisions are necessary, as may be a meeting on
this matter.

RESPONSE: The cited regulations, while relevant and appropriate,
are not applicable because the NBCS does not meet the definition
of a "public water system." See 40 C.F.R. Section 141.2(e). The
Army disagrees with the EPA's contention that CERCLA Compliance
with Other Laws Manual, paragraph 5.2 identifies the cited
regulations as applicable. Paragraph 5.2 states: "MCLs are the
probable relevant and appropriate Federal standards for aquifers
wich Class I and Class II characteristics, i.e., irreplaceable,
current, or potential drinking water sources."

7. Page 24, Section 8.3.2. A final paragraph should be added
to this section which discusses wetlands issues, including
location-specific ARARs, related to this IRA. This may be
particularly relevant because the North Bog may be affected
by this IRA.

RESPONSE: The document has been modified accordingly.

8. Regarding the chemical specific ARARs, the following
standards should be considered, if and when they are
promulgated:

(11) Ethylbenzene. The EPA proposed MCL (National Primary
Drinking Water Regulations, 53 FR 31571 (1988)) is 700
ug/l and the State/CDH standard proposed in the organic
standards for groundwater is 680 ug/l based on tne
lifetime health advisory. The proposed ARAR is 1,400
ug/l.

(13) Hexachlorocyclopentadiene. The CDH proposed standard
is 49 ug/1 based on the EPA IRIS database.

(14) Toluene. The EPA proposed MCL and CDH proposed organic
standard are both 5 ug/l. This standard is four orders
of magnitude less than the ARAR currently proposed
based on the AWQC.

RESPONSE: The ARAR process is dynamic. Proposed standards are
subject to change before their enactment as promulgated
standards. Proposed standards may not even become promulgated,
or they may be revised upward or downward. The Army will
consider those standards which have been finally prolmulgated.
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If the proposed standards are finalized, the Army will reevaluate
the standards for the compounds identified by the IRA.

19. The FFA, paragraph 22.1 (b) (ii) provides for the assessment
of the Irondale and the Northwest boundary systems, and the
selection and implementation of any appropriate improvements
as necessary. Please advise at what time the Army and Shell
intend to pursue that effort.

RESPONSE: Shell will complete its assessment of the Irondale
System in approximately one month. The Army will do an annual
assessment of the Northwest System. Copies will be provided when
they become available.

I
I

I

I

I
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STATE OF COLORADO
COLORADO DEPARTMENT OF HEALTH

4210 East IIth Avenue
Denver. Colorado 80220
Phone (303) 320.8333

Roy Romer

Thoas A&. Vemon. m.0.

Febrtumv 22. 1989

Mr. Donald Campbell
Office of the Prora manager for

Rocky Mountain Arsenal
Attn: AMXM4•-PM, Bldg. Ill

Commerce City. CO 80022-2180

Re: The Proposed Decision Document for the North Boundary System
Improvements Interim Response Action at the Rocky Mountain Arsenal.
Janar.y 1989.

Dear Mr. Campbell:

Enclosed are the State's comments on the Proposed Decision Document for
the North Boundarv System Improvements Interim Response Action at the
Rocky Mountain Arsenal, January 1989.

The North Boundary System Component Response Action Assessment Final
Report. dated February 1989, indicates that the North Boundary
Containment System I"NBCS") is not prevent.'. all contamination in this
area fromu migrating off-post due to the collection and recharge system
design deficiencies. Therefore, it is clear that containing groundwater
contamination at the boundaries of the Arsenal cannot be relied upon as
the primaery remedy for treating contaminated groundwater at IRA. Efforts
will be needed to remediate on-post source areas which actively
contribute to groundwater contamination. New intercept and treatment
systems will need to be constructed within the boundaries of R6% to
remediate contaminated groundwater closer to the source areas.

The Assessment Report also indicates that modifications to the NBCS will
only represent a "band-aid" solution to the problem of preventing the
migration of contaminants in groundwater at the north boundary of RuA.
While the State supports the need to implement the alternatives discussed
in the Proposed Decision Doctmient to increase the effectiveness of the
svstem, additional remedial activities will be necessary to ensure that
contamination no longer migrates off-post.
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M. Donald Capbell
Page 2
Febrw--.' 22, 1989

If you have anY questions regarding these coments. please contact Mr.
Jeff Edson with this Division.

Sincerely,

Dav-izd C. Shelton
Director
Hazardous Materials and

Waste Management Division

GNB/lh

cc: Michael R. Hope Connally Mears
David L. Anderson Michael Gaydosh
Chris Hahn Lt. Col. Scott Isaacson
Edward J. McGrath Toay Truschel
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STAE CCS CN TME PRPM DECISION DOCUMEN FCR TIM
NCMm BOUD SYSTEM IMPWJL~MEN. INEI FaWNmSE

ACTICN AT THE HO MOUNTAIN ARSENAL, JANUARY 1989

General Cmaments

I The North Boundary Containment System ("NBCS") influent and
effluent must be anarIzed for non-target organic compounds. The
analysis must be done bimonthly (every two weeks I for a least six
months. Analysis must include a GC/MS scan for non-target
compounds, tentatively identified compounds and unknowns. This
information is needed to determine if these organic compounds are
being injected into shallow groundwater off-post and whether the
ranular-activated carbon svstem is successful in treating all

organic contamnants. Apparently such analyses have been
performed. Therefore, the results should be made available to
the State and the public.

2. A performance status report needs to be prepared on the
effectiveness of the ten recharge trenches which were installed
and are currently in operation at tLe NBCS. These trenches have
been in use for more than two months. The performance evaluation
is necessary to determine whether additional recharge trenches
will be viable or beneficial. The Army needs to commit to a date
for the completion of this report.

3. Reversing the hdraulic gradient in the allu' ial aquifer may not
eliminate the contaminant flux which is by passing the NBCS
through the Denver Formation. The NBCS must be modified and
operated such that contaminant migration into the off-post is
eliminated.

4. The State has previously identified that chloride, sulfate and
manganese have been detected in unacceptable concentrations in
the NBCS 's effluent. Inorganic contaminants, as well as organic
contaminants, must be treated to applicable federal and state
standards prior to injection into shallow groundwater w.hich

'migrates off-post.

5. The chemical-specific ARARs included in this document are
deficient and need to be corrected. No contamination above the
applicable and relevant, or appropriate requirement, standards or
criteria (ARARs) as defined in Section 121(d) of CERLA can be
permitted to migrate beyond the north boundary of the RIA. For
many of the contaminants at the north boundary, the ARARs are the
Maximum Contaminant Level Goals (MCLs) established by the Safe
Drinking Water Act (SDWA) . For contaminants where the MCLGs are
set at zero, or where .iaximum Contaminant Levels (MCLs or LGs
have not been proposed or established, the NBCS treatment plaent
must be operated to at least attain concentration levels of a
contaminant that reflect a 10-6 Cancer Assessment Groun (CAGY
cancer risk factor over a 70 ,year lifetLme exposure. If no MCLG,
MCL or CAG cancer risk value exists for a a.rticular contaminant
in the ground,ter, the treatment plant must be operated to at
least attain a level or standard that will nct exceed the level
established for a lifetime exDosure for such contaminants in an
EPA Office of Drinking Water Health Advisory (HA) or in an EA
Health Effects Assessment (HEA).
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State Coamets
Page 2

When chemical contaminants have an WCLW, CAG 10-6 risk, HA or HEA
stnard below mininum detection limits, and a determination is
made that it is technically impracticable from an. engineering
perspective to meet that standard, the minimum detection limits
should be used as the standard for operation of the plant. For
chemical contaminants where there are no established or proposed
standards as described above, minimum detection limits should be
used as the standard for operation of the plant until sufficient
toxicolocical information exist to establish a health based
standard.

6. As the State has previously ccmuented, wells which may be
contributing to Denver Formation contamination should be
identified and closed immediately. If the wells are to be closed
pursuant to the abandoned well interim action, the wells at the
north boundary must be given top priority for closure.

Specific Comment3

I. P9. 6. Para. 3 The word "several" should be replaced with the
word "many". The corrected sentence should read as follows.
"The long term cleanup is a complex task that will take many
years to complete". This change more accurately depicts the
reality of site conditions.

2. Pi. 15. mra. 2: and Pi. 20, Para. 2 The Colorado Attorney
General's Office provided comments concerning the draft ARARs to
David L. Anderson in a letter dated June 1, 1988.

3. Pgs 20-23, Section 8.3. 1 The State has identified promulgated
chemical-snecific ARARs on several occasions. However, the Army
has consistently ignored all promulgated State statutes and
rerglations. This practice is inconsistent with U.S. EPA actions
at Colorado CERCLA sites and is not consistent with Section
121(d) of CELA. To the extent the State promulgated standards
are more stringent than the federal standards, t.he State
standards must be met. Attachment I contains State identified
chemical-specific standards (ARARsi.
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I

L ATTACHMENT 1I
STATE IDENTIFICATION OF CHEMICAL-SPECIFIC ARARS AT RMAI

I REFERENCE

(1) Colorado Basic Standards for Ground Water, 5 CCR 1002-
8, Section 3.11.0 - 3.11.9 (in particular Tables 1, 2,
and 3).

(2) Colorado Basic Standards and Methodologies, 5 CCR
1002-8, Section 3.1.0 - 3.1.20 (in particular Section

1 (3) Federal Safe Drinking Water Act (in particular Maximum
Con:aminant Level Goals - MCLGs).

3 (4) Federal Safe Drinking Water Act (in particular Maximum
Contaminant Levels - MCLs).

(5) Federal Clean Water Act (in particular water Quality
Criteria for Protection of Human Health).

I
I
I
I
I

s
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water Oua~i:v Standazd
(Reference)

Abbreviation all values in uc/

Aldrin ALORN 0(2) 0. 000074( 5)

I sen i AAS 50(1) 50(4

razi ne ATZ 0(2)

arium BA 1000(1) 1000(4)

Inz ene C 6 8 H6 0(3) 5(4)

Benzothiazole BTA/BTZ 0(2)

I cycloheptadiene BCHPD 0(2)

Forofor1m CHBR3 100(4) note: total

U trihalomethanes

C dmium CD 10(1) 5 (3)' 10(4)

bon tetrachloride CCL,4 0(3) 5(4)

*r ordene CLDAN 0.004(1) 0.00046(5)

Cisloride CL 250,000(l)

I lorobenzene CLC6H5 .0(2)

1loroform CHCL3 100(4)- note:total 0.19(s)
-.rihalo-
methanes

1 :chnqI tv sulf~ide MI~'S 0(2)

ChZIc:omhenv~nethvl sclione CMSC2 0(2)

Icr~ren'..rlefl'1su.:cxiae ICPMSO 0(2)

z cm4- Ur C?. 50(1) 1.2(3)* 50(4)

CU200(1) i300(3)*

0 hD p:cpa B? 0(2) 0 k'1 .

Dchlo:obernzenes CL23-Z 715(3) 75(4)

C"c:c=ev .an 0 (2)
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W~ater Qualitv Standard
(Reference)

j~l!alAbbreviation all values in uq/1

Schlorodiphenyl

*trichioroethane PPDDT 0(2)

I -Dichloroethane 11DCLE 0(2)

2-Dichloroe-thane 12DCLE 0(3) 5(4)

I -Dichloroethylene 110CE 7(3) 7(4)

1,2-Dichioroethylene 1DE0(2)

I4-ihoohnxaei
acid 24D 7(3) 100(4)

Icyclopentadiene DCPD 0(2)

Di eldr in DLDRN 0(2) 0.000071(5)

Iisopropylmethyl, phosphonate DIM? 0(2)

M ethyldisulfide 
DMDS 0(2)

Lnethy1mnetbylphosphate DMMP 0(2)

Ithiane DITH 0(2)

drin ZZNDRN 0.2(l) 0.2(4)

thylbenzene ETC 6 H5 0(2) 680 (3)*

Iuox:ice 4000(1.) 4000(4)

rFexachicorocvclopentadiene C6?0(2) 210(s)

3on "1 00(1)

~oc:in 1SODR 0(2)

B3 50(i) 20(3)* 50(4)

!nda 4(l) C.21(3)* 44

.~~tbic MLTH 0(2)

Inc anese MN50(i)

el2 
( 1 2 4)
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Wate: Ouality Standard
(Reference)

-ca 1Abbreviation all values in ug/!

I..o

Methoxychlor MEXCLR 100(1) 100(4)

L-thylene chloride CH2CL2 0(2)

rthylisobutyl ketone MIBK 0(2)

Nitrite NIT 1000(1)

Itrate 10,000(1) 10,000(4)

athiane OXAT 0(2)

PH 6.5 - 8.5(l)

lenium SE 10(1) 10(4)
Siliver AG 50 (l) 50 (4 )

I lvex SILVEX 10(1) 10(4)

f1faate S04 250,000(l)

one SUPONA 0(2)

t rac.hloroethylene TCLEE 0(2) 0(3)*

Toluene MEC6H5 0(2) 2000 (3)'

I xaphene TXPHEN 5 (1) 0(3)* 5(4)

'.,!-T:4chlo:oethane 111TCE 200(3) 200(4)

.,2-,:-T ~oroet ane !12TCE 0(2) C.6(5)

R - 013) 5(4)

Unk no-.n UKI4K049 0(2)

1 ',k n ou:,, UNK0 0s 0(2)
k n c .- UIN. "i 0 4 0 (2 )

no .;'n Ut; K! 0 0(2)

if no o UN,! 2 0(2)

53U



Ware: Oualizy S:andard
S~(Reference)

mical Abbreviation all values in ug/l

nknown UNK129 0(2)

IXylene 13DMB 0(2)

lenes XYLEN 0(2)

nc ZN 500(1)

I
roposed Maximum Contaminant Level Goals

5
I
b
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RESPONSES TO COMMENTS BY THE STATE OF COLORADO
ON THE PROPOSED DECISION DOCUMENT FOR THE

NORTH BOUNDARY SYSTEM IMPROVEMENTS
INTERIM RESPONSE ACTION

JANUARY 1989

General Response to Transmittal Letter:

The improvements to the North Boundary System is only one part of
the program to control the off-post migration of contaminants in
groundwater and to remediate area groundwater. Other IRAs within
the Arsenal boundaries include construction of groundwater
treatment systems in the vicinity of Basin A and north of Basin
F. An IRA is under development for groundwater treatment north
of the Arsenal. The Final Response Action will address
comprehensive remedial actions.

General COmments

1. The North Boundary Containment System ("NBCS") influent and
effluent must be analyzed for non-target organic compounds.
The analysis must be done bimonthly (every two weeks) for at
least six months. Analysis must include a GC/MS scan for
non-target compounds, tentatively identified compounds and
unknowns. This information is needed to determine if these
organic compounds are being injected into shallow
groundwater off-post and whether the cranular-activated
carbon system is successful in treating all organic
contaminants. Apparently such analyses have been
performed. Therefore, the results should be made available
to the State and the public.

RESPONSE: As previously indicated in response to comments from
Colorado Department of Health (CDH) on the Task 36 North Boundary
System Component Response Action Assessment, a cursory review of
influent and effluent analyses of samples collected from the NBCS
during January 1988 indicated that all tentatively identified
non-target organic compounds are being effectively removed by the
carbon adsorption system. This data will be made available to
CDH separately.

2. A performance. status report needs to be prepared on the
effectiveness of the ten recharge trenches which were
installed and are currently in operation at the NBCS. These
trenches have been in use for more than two months. The
performance evaluation is necessary to determine whether
additional recharge trenches will be viable'or beneficial.
The Army needs to commit to a date for the completion of
this report.
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RESPONSE: As indicated previously in response to CDH comments on
the assessment document, a status report will be provided
separately to CDH to describe 'startup and an evaluation of the
effectiveness of the ten recharge trenches upon completion of the
ongoing evaluation.

3. Reversing the hydraulic gradient in the alluvial aquifer may
not eliminate the contaminant flux which is by-passing the
NBCS through the Denver Formation. The NBCS must be
modified and operated such that contaminant migration into
the off-post is eliminated.

RESPONSE: Preliminary data indicate that operation of the new
recharge trenches in the western section of the North Boundary
System is reversing the hydraulic gradient across the barrier.
Assuming this trend can be maintained in the future by use of the
recharge trenches, alone, the Army believes the potential for
contamination to by-pass the North Boundary System through the
Denver Formation will be greatly reduced if not eliminated. No
other remedial action concerning the Denver Formation would be
appropriate in this IRA, however, because it is not the purpose
of this IRA to remediate any potential contamination in the
Denver Formation. Moreover, the need for remediation concerning
any potential contamination in the Denver Formation cannot be
determined at this time.

4. The State has previcusly identified that chloride, sulfate
and manganese have been detected in unacceptable
concentrations in the NBCS's effluent. Inorganic
contaminants, as well as organic contaminants, must be
treated to applicable Federal and State standards prior to
injection into shallow groundwater which migrates off-post.

RESPONSE: The Army anticipates, based on past data, that
substantial treatment of organics will* occur. The necessity for
treatment of inorganics such as chloride and sulfate will be
assessed in the near future as groundwater remedial objectives
are developed from the results of the Off-Post RI/FS.

5. The chemical-specific ARARs included in this document are
deficient and need to be corrected. No contamination above
the applicable and relevant, or appropriate requirement,
standards or criteria (ARARs) as defined in Section 121(d)
of CERCLA can be permitted to migrate beyond the north
boundary of the RMA. For many of the contaminants at the
north boundary, the ARARs are the Maximum Contaminant Level
Goals (MCLGs) established by the Safe Drinking Water Act
(SDWA). For contaminants where the MCLGs are set at zero,
or where Maximum Contaminant Levels (MCLs) or MCLGs have not
been proposed or established, the NBCS treatment plant must
be operated to at least attain concentration levels of a
contaminant that reflect a 10-6 Cancer Assessment Group
(CAG) cancer risk factor over a 70-year lifetime exposure.
If no MCLG, MCL or CAG cancer risk value exists for a
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particular contaminant in the groundwater, the treatment
plant must be operated to at least attain a level or
standard that will not exceed the level established for a
lifetime exposure for such contaminants in an EPA Office of

Drinking Water Health Advisory (HA) or in an EPA Health3 Effects Assessment (HEA).

When chemical contaminants have an MCLG, CAG 10-6 risk, HA
or HEA standard below minimum detection limits, and a
determination is made that it is technically impracticable
from an engineering perspective to meet that standard, the
minimum detection limits should be used as the standard for
operation of the plant. For chemical contaminants where
there are no established or proposed standards as described
above, minimum detection limits should be used as the
standard for operation of the plant until sufficient
toxicological information exist to establish a health based
standard.

I RESPOINSE: The State appears to make no differentiation between
an ±4:-rim response action and a final remedy with this approach.
The A-my is aware of no guidance from EPA which would apply MCLGs
to interim response actions. From a policy perspective, it
appears that application of MCLGs to IRAs would be a disincentive
to conduct IRAs, the party preferring to develop a single
remedial system which might be capable of attaining such
standards regardless of the time required. In the interim, no
beneficial remediation would occur. In determining which
standards are relevant and appropriate to apply to a specific IRA
the Army considers the particular facts surrounding that action.
This IRA will treat groundwater which will be released in an area

" where there is no human exposure. This groundwater will flow
towards other treatment systems during the following years,
where it will be treated again. Under these circumstances, it
has been determined by the Army that MCLGs are not relevant and
appropriate to apply in the context of this interim action. This
approach is consistent with the statutory provision to apply such
standards where they are relevant and appropriate under the
circumstances. CERCLA Section 121(d)(2)(A).

6. As the State has previously commented, wells which may be
contributing to Denver Formation contamination should be
identified and closed immediately. If the wells are to be
closed pursuant to the abandoned well interim action, the
wells at the north boundary must be given top priority for
closure.

RESPONSE: Wells in the area of the North Boundary System that
may be contributing to Denver Formation contamination are being
closed in early 1989 pursuant to the Abandoned Well Closure IRA.
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Specific Comments

1, Pa. 6. para. 3 The word "several" should be replaced with
the word "many." The corrected sentence should read as
follows: "The long term cleanup is a complex task that will
take many years to complete." This change more accurately
depicts the reality of site conditions.

RESPONSE: The text has been changed to reflect this comment.

2. Pa. 15. Dara. 2: and Pa. 20. para. 2 The Colorado Attorney
General's Office provided comments concerning the draft
ARARs to David L. Anderson in a letter dated June 1, 1988.

RESPONSE: The text has been changed on both pages cited to
reflect this comment.

3. Pas 20-23. Section 8.3.1 The State has identified
promulgated chemical-specific ARARs on several occasions.
However, the Army has consistently ignored all promulgated
State statutes and regulations. This practice is
inconsistent with U.S. EPA actions at Colorado CERCLA sites
and is not consistent with Section 121(d) of CERCLA. To the
extent the State promulgated standards are more stringent
than the federal standards, the State standards must be met.
Attachment I contains State identified chemical-specific
standards (ARARs).

RESPONSE: The Army has reviewed the State standards identified
in Attachment I to the State's comments concerning this proposed
decision document. The Army previously provided responses
concerning the determinati.,n that the Colorado Basic Standards
for Ground Water, 5 CCR 1002-8 and Colorado Basic Standards and
Methodologies, 5 CCR 1002-8, were neither applicable nor relevant
and appropriate to apply in the context of this IRA in response
to the State's comments (June 1, 1988) on the Draft ARAR document
for this IRA and the State is referred to that discussion.
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Shell Oil Company

On* Shell Plas

P.O. Box 4=20
Houston, Texas 77210

February 21, 1989

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Mr. Donald L. Campbell
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Dear Mr. Campbell:

Enclosed herewith are Shell Oil's comments on the Proposed Decision
Document for the North Boundary System Improvements Interim Response
Action at the Rocky Mountain Arsenal, January 1989.

SIncerely,ý2

R..undahl
Manager Technical
Denver Site Project

RDL:ajg

Enclosure

cc: (w/enclosure)
Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Col. Wallace N. Quintrell
Bldg. E-4460
Aberdeen Proving Ground, Maryland 21010-5401

Office of the Program Manager for Rocky Mountain 'Arsenal
ATTN: AMXRM-PM: Mr. Dave Parks
Rocky Mountain Arsenal, Building 111
Commerce City, CO 80022-2180

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-RP: Mr. Kevin T. Blose
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-TO: Mr. Brian L. Anderson
Rocky Mountdin Arsenal, Building 111
Commerce City, Colorado 80022-2180
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cc: Mr. David L. Anderson
Department of Justice
c/o Acumenics Research & Technology
999 18th Street
Suite 501, North Tower
Denver, Colorado 80202

Department of the Army
Environmental Litigation Branch
Pentagon, Room 2D444
ATTN: DAJA-LTE: Lt. Col. Scott Isaacson
Washington, DC 20310-2210

Patricia Bohm, Esq.
Office of Attorney General
CERCLA Litigation Section
One Civic Center
1560 Broadway, Suite 250
Denver, CO 80202

Mr. Jeff Edson
Hazardous Materials and Waste Management Division
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80220

Mr. Robert L. Ouprey
Director, Hazardous Waste Management Division
U.S. Environmental Protection Agency, Region VIII
One Denver Place
999 18th Street, Suite 500
Denver, CO 80202-2405

Mr. Connally Mears
Air and Waste Management Division
U.S. Environmenta. Protection Agency, Region VIII
One Denver Place
999 18th Street, Suite 500
Denver, CO 80202-2405

Mr. Thomas P. Looby
Assistant Director
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80220
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SHELL OIL COMMENTS
ON THE

PROPOSED DECISION DOCUMTNTFOR THE NORTH BOUNDARY
SYSTEM IMPROVEMENTS INTERIM RESPONSE ACTION, JANUARY 1989

I General Comments

The ohjectives statement (Section 3.0, page 9) for this Interim Response
Action is too general and too vague to allow proper evaluation and
implementation of the proposed remedial actions. A recommended objective
statement of more specificity is included below under Specific Comments.

In addition, the tentative nature of the proposed remedial response
actions (Section 6.0, page 16) is inconsistent with the IRA concept as
set forth in the Consent Decree and seems unnecessary on the basis of the
extensive investigation presented in the Alternatives Assessment Docu-
ment. In particular, several of the actiorn as proposed involve a
sequence of study-implementation-study or a variation thereon. The IRA
process emphasizes speed of implementation and the use of existing
information. IRAs need not be comprehensive in addressing all problems
and need not necessarily provide the most optimum remedy. What an IRA

I cannot accomplish can be addressed in the final remedy.

In addition to delaying implementation of obviously desirable remedial
actions (specifically, improvement in rechar e capacity and distribution
and in removal of carbon fines from effluent3, the tentative nature of
the proposed response actions would result in the scope of work being
unbounded going into implementation document preparation and would make
the setting of realistic implementation milestones problematic.

Included under Specific Comments are proposed changes to the text which
are intended to sharpen the focus on the scope of work for this IRA and
to allow earliest correction of the primary deficiencies affecting
performance of the NBCS.

Specific Comments

1. Page 2, second from last paragraph.

In the last sentence, replace groundwater contamination with1 organic -contaminants in the groundwater.
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2. Page S, Figure 3.

The arrows representing flow towards the northern Arsenal boundary
incorrectly imply that the groundwater flow from the vicinity of
Basin F is similar in magnitude to the groundwater from the
vicinity of First Creek. The groundwater flow from the First Creek
vicinity is much greater than the flow from the vicinity of Basin
F. The arrow roughly in vicinity of Basin C and Basin F is also
disproportionately large. In fact, recent hydrologeological
investigations in this area provide evidence that this flow is
almost nonexistent. Replacing this entire figure with a figure
showing more up-to-date information is recommended.

3. Page 6, first paragraph of 2.1.

Since the gradient across the slurry wall varies (both with time
and with position along the barrier) from north to south and from
south to north, perhaps it may avoid confusion to generally refer
to the south and north sides of the barrier rather than the
upgradient and downgradient sides.

In the fourth sentence, we would suggest adding certain, as noted:

"...pulsed bed carbon absorbers for removing certain organics; ...

4. Page 9, 3.0 Interim Response Action Objectives.

Substitute the following for the first paragraph of 3.0:

The goal of this IRA is timely implementation of modifications to
the RMA North Boundary Control system which will enhance this
system's ability to prevent the release of organic contaminants at
the North Boundary.

The following specific objectives for this IRA have been selected
based on the Final Alternatives Assessment document for this IRA
(ESE, 1988):

* Increase recharge capacity and improve recharge distribution
to allow achievement of a reverse alluvial groundwater gradient
along the full length of the physical barrier.

o Reduce entrainment of granulated carbon fir'-,s into the recharge
system to a practical minimum consistent with off-the-shelf
equipment and accepted good operating practice for granulated
carbon absorbers.

Improve treatment system reliability and stream factor through
modifications to equipment and operating procedures.
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" Close wells within the NBCS which may provide a migration path-
way from the alluvial aquifer to Denver Formation aquifers.

" Institute monitoring to measure the effects on Denver Formation

aquifers of reversed alluvial aquifer gradient.

5. Page 10, first paragraph 4.1.

The 10-foot head differential at the pilot barrier no longer
exists; operation of the new recharge trenches has created pn
alluvial reverse gradient in the pilot wall portion of the r
barrier. However, no reverse gradient exists over most of the
length of the barrier east of the pilot portion.

Change last sentence to: "In order to reduce the head differential-
across the barrier, recharge system modifications will be required
and some future modifications to the dewatering system could be
beneficial."

6. Page 11, first three paragraphs.

A goal of a zero head difference across the barrier in areas of
contaminated groundwater is not appropriate. A reverse Sradient
shnuld be achieved so as to provide a measure of safety against
fluctuations caused during normal operations.

7. Page 11, second full paragraph.

Recent observations indicate that the new recharge trenches have very
nearly achieved the gradient reversal desired in most of the
western half of the NBCTS. Further fine tuning is expected to be
successful in the remaining portions of the western half of the
barrier. The text should reflect these current conditions.

8. Page 12, second bullet.

It is suggested that the following statement may more accurately
reflect the work referred to in this bullet:

Modifications to the pre- and post-filtering systems to
improve their ability to handle solids, reduce system downtime,
and minimize waste products and labor requirements.

9. Page 12, fourth bullet.

Isn't equipment sparing meant here, rather than "additional plant
treatment capacity"? The combined capacity of the existing three
adsorbers already far exceeds the flows through the treatment
plant. Would it be more cost-effective to create the ability for
off-line maintenance by using two of the adsorbers to treat the
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I flow, reserving the third adsorber for backup?

U 10. Page 12, fifth bullet.

Why are increased treatment flow rates and increased treatment
capacity possibly required?

11. Page 12, third (partial) parag-:xph.

3 In the first sentence, replace (w)hile with (s)ince.

12. Page 13, first (partial) paragraph.

I The text should indicate under what Consent Decree procedure the
development of a strategy for inorganic treatment will occur if
required in the "near term".

13. Page 13, third paragraph of 4.4.

In the last sentence, it is inappropriate to include in this IRA
potential remedial actions for possible Denver Formation contami-
nation since the need and remedy(ies) for such contamination
cannot be determined at this time. In addition, injection of
treated alluvial groundwater could introduce organic and inorganic
contaminants into these formations.

14. Page 16, paragraph under 6.0.

Substitute for 6.0: The North Boundary Systems Improvement Response
Action consists Fo modifications and additions to the alluvial
groundwater treatment and recharge systems. Certain specific
modification/addition details (e.g., recharge wells versus trenches,
type of filter system, etc.) which are dependent on design analysisfor selection will be determined during IRA final design anddiscussed in the Implementation Document.

I 15. Page 16, paragraph under 6.1.

At the end of the first sentence of the first bullet, add in theI alluvium.

Substitute the following for the second and third bullets:

3 0 Modify the treatment system to provide the following:

- Modifica,-.on or replacement of existing pre-filtration
system to improve system reliability, maximize removal of
suspended solids and minimize or eliminate the generation
of filter medium waste material.
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- Modification or replacement of existing post-filtration system
to improve system reliability, maximize removal of suspended
solids and minimize or eliminate the generation of filter
medium waste material.

- Modification of existing carbon washing equipment and
procedures to provide adequate removal of fines from virgin
carbon.

3 - Modification of carbon system piping material and configu-
ration to reduce generation of fines during carbon transfer
operations.

- Modification of existing influent sump or provision of new
wastewater basin to enhance sedimentation for removal of

m . suspended solids.

- Modification of existing piping to allow the following:

3 1. Operation of two adsorbers with utilization of the
third as a standby unit.

2. Operation of two adsorbers in series.

- Interconnection of influent sumps and/or influent pump
discharge piping to provide operating flexibility and reduce
system downtime.

- Modification of operating procedures to maximize utilization
of carbon.

Add the following bullet:

1 * Monitor the effect of the reversed alluvial gradient on Denver
Formation aquifers beneath the boundary system.

I 16. Page 16, 6.2 Potential Alternatives.

As discussed above in General Comments, it is inappropriate to
include "potential alternatives" which are contingent on the outcome
of further assessment. Therefore, this section should be deleted.

However, based on present information only (including information
in the Alternatives Assessment Document (ESE, 1988)), it appears
that there are some dewatering modifications which will contribute
to improved performance of the NBCS. For example, adjustment of
probe settings and/or increased pump sizes in specific dewatering
wells; also, reconstruction of existing, or addition of new, de-
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l watering wells In locations known to be deficient in dewatering

rates. It is recommended that these or other "potential alter-
natives" be included for implementation without the need for further
assessment.

g 17. Page 18, item 2.

In the last sentence, it is not clear what "this document" refers
to. Probably it should be the April 29, 1988 draft ARAR document.

18. Page 20, 8.0 ARAR's.

lomments on this section are being provided by Shell in a separate
letter.

1
I

I
1
I
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I
1
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RESPONSES TO COMMENTS BY SHELL OIL COMPANY
ON THE PROPOSED DECISION DOCUMENT FOR THE

NORTH BOUNDARY SYSTEM IMPROVEMENTS
I INTERIM RESPONSE ACTION

JANUARY 1989
I

SI General Comments

i 1. The objectives statement (Section 3.0, page 9) for this
Interim Response Action is too general and too vague to
allow proper evaluation and implementation of the proposed
remedial actions. A recommended objective statement of more3 specificity is included below under Specific Comments.

In addition, the tentative nature of the proposed remedial
response actions (Section 6.0, page 16) is inconsistent with
the IRA concept as set forth in the Consent Decree and seems
unnecessary on the basis of the extensive investigation
presented in the Alternatives Assessment Document. In
particular, several of the actions as proposed involve a
sequence of study-implementation-study or a variation
thereon. The IRA process emphasizes speed of implementation
and the use of existing information. IRAs need not be
comprehansive in addressing all problems and need not
necessarily provide the most optimum remedy. What an IRA
cannot accomplish can be addressed in the final remedy.

In addition to delaying implementation of obviously
desirable remedial actions (specifically, improvement in
recharge capacity and distribution and in removal of carbon
fines from effluent), the tentative nature of the proposed
response actions would result in the scope of work being
unbounded going into implementation document preparation and
would make the setting of realistic implementation
milestones problematic.

U Included under SDecific Comments are proposed changes to the
text which are intended to sharpen the focus on the scope of
work for this IRA and to allow earliest correction of the
primary deficiencies affecting performance of the NBCS.

RESPONSE: The Army agrees that a more specific objectives
statement would be appropriate for this IRA. Revisions to
Section 3.0 have been made to reflect this comment. The comments
on the tentative nature of the proposed alternatives in Section
6.0 have been considered, and the text revised such that no
proposed action is specifically contingent upon any ongoing or
future studies at the North Boundary System.
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Specific Comments

1. Eags• 2, second from last paragraph.

In the last sentence, replace groundwater contamination with
oM anic contaminants in the aroundwater.

RESPONSE: The text has been changed to reflect this comment.

2. Paae 5. Ficrure 3.

The arrows representing flow towards the northern Arsenal
boundary incorrectly imply that the groundwater flow from
the vicinity of Basin F is similar in magnitude to the
groundwater from the vicinity of First Creek. The
groundwater flow from the First Creek vicinity is much
greater than the flow from the vicinity of Basin F. The
arrow roughly in vicinity of Basin C and Basin F is also
disproportionately large. In fact, recent hydrologeological
investigations in this area provide evidence that this flow
is almost nonexistent. Replacing this entire figure with a
figure showing more up-to-date information is recommended.

RESPONSE: The arrows on Figure 3 have been reduced in.size to
de-emphasize the flows north of Basin F and from the vicinity of
Basin C. The referenced source has been deleted. A note has
been added to indicate that arrows are indicative of direction of
flow and do not represent flow quantities.

3. Pace 6, first paragraph of 2.1.

Since the gradient across the slurry wall varies (both with
time and with position along the barrier) from north to

south and from south to .north, *perhaps it may avoid
confusion to generally refer to the south and north sides of
the barrier rather than the upgradient and downgradient
sides.

In the fourth sentence, we would suggest adding c, as
noted:

"...pulsed bed carbon absorbers for removing certain
organics; "

RESPONSE: The text has been changed to reflect this comment.

4. page 9, 3.0 Interim Response Action Objectives.

Substitute the following for the first paragraph of 3.0.:

The goal of this IRA is timely implementation of
modifications to the RMA North Boundary Control system which
will enhance this system's ability to prevent the release ofp organic contaminants at the North Boundary.
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The following specific objectives for this IRA have been
selected based on the Final Alternatives Assessment document
for this IRA (ESE, 1988):

"o Increase recharge capacity and improve recharge
distribution to allow achievement of a reverse alluvial
groundwater gradient along the full length of the
physical barrier.

"o Reduce entrainment of granulated carbon fines into the
recharge system to a practical minimum consistent with
off-the-shelf equipment and accepted good operating
practice for granulated carbon absorbers.

"o Improve treatment system reliability and stream factor
through modifications to equipment and operating
procedures.

"o Close wells within the NBCS which may provide a
migration pathway from the alluvial aquifer to Denver
Formation aquifers.

"o Institute monitoring to measure the effects on Denver
Formation aquifers of reversed alluvial aquifer
gradient.

RESPONSE: The text has been changed to reflect this comment.
However, while monitoring will be performed to measure the
effects on the Denver Formation of ongoing gradient reversals, it
is not considered appropriate for monitoring changes/additions to
be included as an IRA objective.

5. Page_1•, first paragraph4.1.

The 10-foot head differential at the pilot barrier no longer
exists; operation of the new recharge trenches has created
an alluvial reverse gradient in the pilot wall portion of
the barrier. However, no reverse gradient exists over most
of the length of the barrier east of the pilot portion.

Change last sentence to: "In order to reduce the head
differential across the barrier, recharge system
modifications will be required and some future modifications
to the dewatering system could be beneficial."

RESPONSE: The second paragraph on page 11 has been expanded to
indicate the current status of the hydraulic gradient based on
preliminary findings from evaluation of the western section of
the North Boundary System. The last sentence of paragraph one of
Section 4.1 has been changed to reflect the second comment.

69



6. PIgeL 1, first three paragraphs.

A goal of a zero head difference across the barrier in areas
of contaminated groundwater is not appropriate. A reverse
gradient should be achieved so as to provide a measure of
safety against fluctuations caused during normal operations.

RESPONSE: The text of the first three paragraphs on page 11 have
been changed to indicate the goal as being to create a reverse
gradient to reflect this comment.

7. PaLe 11, second full paragraph.

Recent observations indicate that the new recharge trenches
have very nearly achieved the gradient reversal desired in
most of the western half of the NBCTS. Further fine tuning
is expected to be successful in the remaining portions of
the western half of the barrier. The text should reflect
these current conditions.

RESPONSE: See the response to Specific Comment 5.

a. P~ce_12, second bullet..

It is suggested that the following statement may more
accurately reflect the work referred to in this bullet:

Modifications to the pre- and post-filtering systems to
improve their ability to handle solids, reduce system
downtime, and minimize waste products and labor
requirements.

RESPONSE: The text has been changed to reflect this comment.

9. Paael2, fourth bullet.

Isn't equipment sparing meant here, rather than "additional
plant treatment capacity"? The combined capacity of the
existing three adsorbers already far exceeds the flows
through the treatment plant. Would it be more cost-
effective to create the ability for off-line maintenance by
using two of the adsorbers to treat the flow, reserving the
third adsorber for backup?

RESPONSE: The text has been changed to reflect this comment.
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10. •_i1, fifth bullet.
l Why are increased treatment flow rates and increased

treatment capacity possibly required?

RESPONSE: Agreed that increased treatment flow rates and
increased treatment capacity may not be required. The text has
been changed to reflect this comment.

11. Pacel2, third (partial) paragraph.

In the first sentence, replace Mwhile with( iLnce.

RESPONSE: The text has been changed to reflect this comment.

12. Page 13, first (partial) paragraph.

I The text should indicate under what Consent Decree procedure
the development of a strategy for inorganic treatment will
occur if required in the "near term."

RESPONSE: Consistent with the Army's approach to the cleanup,
any modification to this IRA will be raised with all parties at
the RMA Committee level.

13. Page 13, third paragraph of 44A.

9 In the last sentence, it is inappropriate to include in this
IRA potential remedial actions for possible Denver Formation
contamination since the need and remedy(ies) for such
contamination cannot be determined at this time. In
addition, injection of treated alluvial groundwater could
introduce organic and inorganic contaminants into these
formations.

RESPONSE: Agreed. The text has been changed to reflect this
* comment.

14. Page__6, paragraph under 6.0.

I Substitute for 6.0: The North Boundary Systems Improvement
Response Action consists of modifications and additions to
the alluvial groundwater treatment and recharge systems.
Certain specific modification/addition details (e.g.,
recharge wells versus trenches, type of filter system, etc.)
which are dependent on design analysis for selection will be
determined during IRA final design and discussed in the
Implementation Document.

RESPONSE: Both the text and the format of Section 6.0 have been
revised to more closely reflect recommendations made in this
comment and specific comments 15 and 16. The introductory
paragraph of Section 6.0 should continue to address the
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dewatering alternative, however, as alluded to in Seic1 Cment 16.

15. Page 1fi, paragraph under6.1.

At the end of the first sentence of the first bullet, add in
Sthe allviu.

Substitute the following for the second and third bullets:

I o Modify the treatment system to provide the following:

- Modification or replacement of existing pre-
filtration system to improve system reliability,
maximize removal of suspended solilds and minimize
or eliminate the generation of filter medium waste
material.

- Modification or replacement of existing post-
filtration system to improve system reliability,
maximize removal of suspended solids and minimize
or eliminate the generation of filter medium wasteI material.

- Modification of existing carbon washing equipment
and procedures to provide adequate removal of
fines from virgin carbon.

- Modification of carbon system piping material and
configuration to reduce generation of fines during
carbon transfer operations.

- Modification of existing influent sump or
provision of new wastewater basin to enhance
sedimentation for removal of suspended solids.

- Modificaiton of existing piping to allow the
- following:

2.. Operation of two adsorbers with utilization
of the third as a standby unit.

2. Operation of two adsorbers in series.

- Interconne-tion of influent sumps and/or influent
pump discharge piping to provide operating
flexibility and reduce system downtime.

- Modification of operating procedures to maximize3 utilization of carbon.

r
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Li Add the following bullet:

o Monitor the effect of the reversed alluvial gradient on
Denver Formation aquifers beneath the boundary system.

RESPONSE: The text has been changed to reflect this first
comment. The second and third bullets have been revised to more
closely reflect recommendations made in the second comment.
However, the last recommendation of this comment regarding
monitoring of the Denver Formation gradient has not been included
as discussed in response to Specific Comment 4.

16. P•ae 1, §.2 Potential Alternatives.

As discussed above in General Comments, it is inappropriate
to include "potential alternatives" which are contingent on
the outcome of further assessment. Therefore, this section
should be deleted. However, based on present information
only (including information in the Alternatives Assessment
Document (ESE, 1988)), it appears that there are some
dewatering modifications which will contribute to improved
performance of the NBCS. For example, adjustment of probe
settings and/or increased pump sizes in specific dewatering
wells; also, reconstruction of existing, or addition of new,
dewatering wells in locations known to be deficient in
dewatering rates. It is recommended that these or other
"potential alternatives" be included for implementation
without the need for further assessment.

RESPONSE: Section 6.0 has been revised as indicated previously
in response to Specific Comment 14. Section 6.2 has been deleted
but two of the alternatives previously listed under 6.2 are
retained in 6.1 as planned modifications/additions.

17. Page 1A, item 2.

In the last sentence, it is not clear what "this document"refers to. Probably it should be the April 29, 1988 draft
ARAR document.

I RESPONSE: The text has been changed to reflect this comment.

j 18. Pacre 20, 8.0 ARARs.

Comments on this section are being provided by Shell in a
separate letter.

RESPONSE: None required here. See responses to Shell's separate
letter addressing ARARs.

I
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February 22, 1989

Hand Delivery

Mr. Donald L. Campbell
Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Mr. Donald L. Campbell
Rocky Mountain Arsenal, Building 111
"Commerce City, Colorado 80022-2180

Re: Shell Oil Company Comments. on ARARs Section of
Proposed Decision Document for the North
Boundary Improvements IRA

Dear Mr. Campbell:

With the exception of the compounds identified below,
Shell's positions regarding chemical-specific ARARs for this
IRA have been provided to the Army in comments on the
Potential Ambient or Chemical-specific ARARs for Treatment of
Contaminants by the North Boundary System. Letter from E.J.
McGrath to Donald L. Campbell, May 27, 1988. Shell continues
to object to the rejection by the Army of our initial
comments.

Chemical-Specific ARAbs

Shell objects to the inclusion of limits for arsenic
and fluoride since this IRA is not intended to address
inorganic compounds, but rather to enhance the ability of the
system to prevent the release of organic contaminants at the
North Boundary.

Shell strongly disagrees with the .20 ug/l level for
DBCP, which is described as a "groundwater IRA standard."
That level is not an ARAR and the listing of this level under
an ARARs analysis is unsupportable and inconsistent with
CERCLA. Under section 121(d)(2) of CERCLA, ARARs can cover
only a standard, requirement, criteria, or limitation under
environmental laws. The level listed for DBCP is a detection
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Mr. Donald L. Campbell
February 22, 1989
Page 2

limit and does not relate to protection of human health and
the environment.

Shell also objects to the so-called "groundwater IRA
standard' of 9,730 ug/l for DIMP, based on an October 1984
document issued by the U.S. Army Medical Eioengineering
Research and Development Laboratory. That level also is not a
standard, requirement, criteria or limitation under an
environmental law and therefore is not an ARAR. In addition,
both Shell and the Army have conducted risk assessments of
DIMP which contain more current and accurate information.

Ahe Army's proposal of 7 ug/l as an ARAR for
1,2-dichloroethylene based on 40 C.F.R. § 141.61(a) appears to
be in error since this isomer of dichloroethylene has not been
proposed as an MCL. The Army has apparently confused the
1,2-isomer with the 1,1-isomer for which an MCL exists. 52
Fed. Reg. 25,716 (July 8, 1987).

Shell objects to the toxic pollutant emission
standards of 10 ug/l and .12 ug/l for DDT and dieldrin. Shell
disagrees with the assumption underlying these criteria that
there is not a demonstrated no effect level. See 41 Fed. Reg.
23587 (1986). As Shell has previously explained in comments,
developments in modelling, such as the Sielken model, indicate
that the assumption is invalid. In addition, a water quality
criteria designed to provide for protection of aquatic life is
not relevant and appropriate. The criteria were intended to
address bioaccumulation in aquatic organisms. 41 Fed. Reg.
23587 (1976). Since fish are not exposed to treated water at
the North Boundary, the criterion is not relevant and
appropriate. Further, as stated in previous comments,
numerous carcinogenicity tests in a variety of animals
indicate that dieldrin promotes 9111 liver tumors and the
tumors develop 2n1y in mice. On the basis of this species-
•!ecific effect, dieldrin is improperly categorized by the EPA
is an animal carcinogen.

Shell disagrees with the Army proposal of the water
quality criteria of 1,400 ug/l as an ARAR for ethyl benzene.
This value has been derived from non-referenced sources for
the protection of human health. The references do not advise
the reader on the toxicological endpoints considered or the
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Mr. Donald L. Campbell
February 22, 1.989
Page 3

assumptions incorporated in performing the calculations for
values protective of human health.

The selection of water quality criteria as ARARs for
hexachlorocyclopentadiene, tetrachloroethylene and toluene
cannot be supported. Shell's positions regarding groundwater
ARARs based on ambient water quality criteria (AWQC) is set
forth in a letter from Edward J. McGrath to Charles Scharmann,
dated June 21, 1988, commenting on the IRA North of RMA.
Shell has also submitted comments to the Army stating that the
aquatic life values are merely published as guidance, and do
not constitute an ambient water quality criteria. See letter
of Edward J. McGrath to Donald L. Campbell, June 17, 1988. In
many instances, the values cited by the Army as the basis of
proposed ARARs are based upon the assumption of factors for
the human consumption of drinking water and aquatic life.
Naturally, fish are not collected from groundwater.
Therefore, aquatic life values are not potential ARARs for
groundwater on the RMA. In addition, the tetrachloroethylene
lovel is based on CAG values, which provide no true
estimation of risk.

To the extent that additional chemical-specific ARARs
are established, Shell reserves the right to comment.

Location-Specific ARARs

Shell's comments regarding potential location-
specific ARARs, viz, siting requirements for public water
systems, have been provided to the Army during the past year
in comments regarding various IRA activities. Letter from
E.J. McGrath to Donald L. Campbell (May 31, 1988).

Performance or other Action-Specific 6,ZAfl

Shell's comments regarding air emissions and worker
protection standards have been provided to the Army in
response to other IRA activities. Letter from E.J. McGrath to
Donald L. Campbell (May 18, 1988).

Rtmoval of Soil

The document should clarify that substantive RCRA
provisions do not apply to soil that is returned to the
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Mr. Donald L. Campbell
February 22, 1989
Page 4

location from which it originated. See proposed NCP, 53 Fed.
Reg. 5144 (Dec. 21, 1988).

Very truly yours,

Edward J; McGrath

EJM/Jah

cc: Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Col. Wallace N. Quintrell
Bldg. .E-4460
Aberdeen Proving Ground, Maryland 21010-5401

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Mr. Dave Parks
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-TO: Mr. Brian L. Anderson
Commerce City, Colorado 80022-2180

Mr. David L. Anderson
Department of Justice
c/o Acumenics Research & Technology
999 18th Street
Suite 501, North Tower
Denver, Colorado 80202

Department of the Army
Environmental Litigation Branch
Pentagon, Room 2D444
ATTN: DAJA-LTE: Lt. Col. Scott Isaacson
Washington, DC 20310-2210

Patricia Bohm, Esq.
Office of Attorney General
CERCLA Litigation Section
One Civic Center
1560 Broadway, Suite 250
Denver, Colorado 80202
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Mr. Donald L. Campbell
February 22, 1989

P Page 5

I
Mr. Jeff Edson
Hazardous Materials and Waste Management Division
Colorado Department of Health
4210 East 11th Avenue
Denver, Colorado 80220

Mr. Robert L. Duprey
Director, Hazardous Waste Management Division
U.S. Environmental Protection Agency, Region VIII
One Denver Place
999 18th Street, Suite 500
Denver, Colorado 80202-2405

Mr. Connally Mears
Air and Waste Management Division
U.S. Environmental Protection Agency, Region VII
One Denver Place
999 18th Street, Suite 500
Denver, Colorado 80202-2405

Mr. Thomas P. Looby
Assistant Director
Colorado Department of Health
4210 East 11th Avenue
Denver, Colorado 80220

I
I

I
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"RESPONSES TO COMMENTS BY SHELL OIL COMPANY ON THE
ARARs SECTION OF THE PROPOSED DECISION DOCUMENT FOR

THE NORTH BOUNDARY SYSTEM IMPROVEMENTS
INTERIM RESPONSE ACTION

JANUARY 1989

I Chemical-Specific ARARs

i 1. Shell objects to the inclusion of limits for arsenic and
fluoride since this IRA is not intended to address inorganic
compounds, but rather to enhance the ability of the system
to prevent the release of organic contaminants at the North
Boundary.

RESPONSE: The selected treatment system is anticipated to attain
the listed standards through its operation. The Army attempts to
identify all standards for relevant compounds and to indicate
whether attainment of the standards is anticipated.

1 2. Shell strongly disagrees with the .20 ug/l level for DBCP,
which is described as a "groundwater IRA standard." That
level is not an ARAR and the listing of this level under an
ARARs analysis is unsupportable and inconsistent with
CERCLA. Under Seccion 121(d)(2) of CERCLA, ARARs can cover
only a standard, requirement, criteria, or limitation under
environmental laws. The level listed for DBCP is a
detection limit and does not relate to porotection of human
health and the environment.

I RESPONSE: This level has been the operating parameter of the'
system for some time. The Army intends to continue operation at

i that level.

3. Shell also objects to the so-called "groundwater IRA
standard" of 9,730 ug/l for DIMP, based on an October 1984
document issued by the U.S. Army Medical Bioengineering
Research and Development Laboratory. That level also is not
a standard, requirement, criteria or limitation under an
environmental law and therefore is not an ARAR. In
addition, both Shell and the Army have conducted risk
assessments of DIMP which contain more current and accurate

i information.

RESPONSE: The Army agrees that more recent data for DIMP exists.
The EPA health assessment identifies levels between 600 ug/l and
3000 ug/l, depending on the method of exposure. The level for
DIMP is not an ARAR because it is not a promulgated standard,
criteria, or limitation as defined in CERCLA, Section 121(d).
Even -'ugh a level has not been promulgated, the Army
antici- :as it can achieve the minimum EPA level of 600 ug/l.

4. Th'. Army's proposal of 7 ug/l as an ARAR for 1,2-
dichloroethylene based on 40 C.F.R. Sec. 141.61(a) appears
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to be in error since this isomer of dichloroethylene has not
been proposed as an 11CL. The Army has apparently confused
the 1,2-isomer with the 1,1-isomer for which an MCL exists.
52 Fed. Reg. 25,716 (July 8, 1987).

RESPONSE: The Army has revised the document based on Shell's3l comment.

5. Shell objects to the toxic pollutant emission standards of
10 ug/l and .12 ug/l for DDT and dieldrin. Shell disagrees1 with the assumption underlying these criteria that there is
not a demonstrated no effect level. See 41 Fed. Reg. 23857
(1986). As Shell has previously explained in comments,
developments in modelling, such as the Sielken model,
indicate that the assumption is invalid. In addition, a
water quality criteria designed to provide for protection of3 aquatic life is not relevant and appropriate. The criteria
were intended to address bioaccumulation in aquatic
organisms. 41 Fed. Reg. 23587 (1976). Since fish are not
exposed to treated water at the North Boundary, the
criterion is not relevant and appropriate. Further, as
stated in previous comments, numerous carcinogenicity tests
mina variety of animals indicate that dieldrin promotes y
liver tumors and the tumors develop onl in mice. On the
basis of this species-specific effect, dieldrin is
improperly categorized by the EPA as an animal carcinogen.

RESPONSE: EPA, as the primary federal technical agency in this
area for the United States, is responsible for determining
appropriate methodology and standards. The Army accepts the
methodology and standards established by EPA.

The standards to protect aquatic life are relevant andI appropriate to this IRA because recharged groundwater may seep
into nearby surface waters which support aquatic life, such as
First Creek and O'Brian Canal.

6. Shell disagrees with the Army proposal of the water quality
criteria of 1,400 ug/l as an ARAR for ethyl benzene. This
value has been derived from non-referenced sources for the
protection of human health. The references do not advise
the reader on the toxicological endpoints considered or the
assumptions incorporated in performing the calculations for
values protective of human health.

RESPONSE: CERCLA, Section 121, specifically identifies Ambient
Water Quality Criteria as potential ARARs.

7. The selection of water quality criteria as ARARs for
hexachlorocyclopentadiene, tetrachloroethylene and toluene
cannot be supported. Shell's positions regarding
groundwater ARARs based on ambient water quality criteria
(AWQC) is set forth in a letter from Edward J. McGrath to
Charles Scharmann, dated June 21, 1988, commenting on the
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IRA North of RMA. Shell has also submitted comments to the
Army stating that the aquatic life values are merely
published as guidance, and do not constitute an ambient
water quality criteria. See letter of Edward J. McGrath to
Donald L. Campbell, June 17, 1988. in many instances, the
values cited by the Army as the basis of proposed ARARs are
based upon the assumption of factors for the human
consumption of drinking water and aquatic life. Naturally,
fish are not collected from groundwater. Therefore, aquatic
life values are not potential ARARs for groundwater on the
RI4A. In addition, the tetrachloroethylene level is based on
CAG values, which provide no true estimation of risk.

I RESPONSE: See Response to Comment 5.

To the extent that additional chemical-specific ARARs are
established, Shell reserves the right to comment.

U 8. Shell's comments regarding potential location-specific
ARARs viz., siting requirements for public water systems,
have been provided to the Army during the past year incomments regL-ding various IRA activities. Letter from E.J. McGrath to Donald L. Campbell (May 31, 1988).

RESPONSE: The Army has previously responded to the concerns
raised by Shell relating to this matter and refers to those
responses.

Iýarformanae or other Action-Specific ARARs

9. Shell's comments regarding air emissions and worker
protection standards have been provided to the Army in
response to other IRA activities. Letter from E.J. McGrath5 to Donald L. Campbell (May 18, 1988).

RESPONSE: See Response to Comment 8.

Removal of Soil

10. The document should clarify that substantive RCRA provisions
do not apply to soil that is returned to the location fromwhich it originated. See proposed NCP, 53 Fed. Reg. 5144
(Dec. 21, 1988).

I RESPONSE: The document has been revised in response to this
comment.
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1.February 21, 1989

Program Manager for
Rocky Mountain Arsenal

Building 111
Rocky Mountain Arsenal
Commerce City, CO 80022-2180

I Attention: Donald L. Campbell

Dear Mr. Campbell:

This letter is written on response to public comments on the
north boundary system improvements IRA.

Having read the available and appropriate information and
attending the public meeting held February 16, 1989, we feel this
IRA closely parallels with the groundwater intercept and
treatment system north of the Rocky Mountain Arsenal IRA. Both
IRA's address the fact that chemical contaminants are escaping
off the arsenal north boundary similar to a saturated sponge.
The very fact that the need exi.sts for an off-post groundwater
treatment plant at this locaticn suggests the ineffectiveness of
the present system. In the past, we felt we lived approximately
one mile from perhaps the "mrst contaminated area in the world".Now we are beginning to feel ni longer from but part of perhaps
the "most contaminated area Jn te world".

I With concern and consideration we feel that:

1) The present system through "dependable" is ineffective
and unreliable. In spite of he expansion done, improvements
made, and studies conducted ir. the early to mid eighties the
system has not been able to completely rid ground water of
contaminants. We constantly e r. aintenance, repairs, or both
being done on a daily basis alonri :f1e north boundary system from
Highway 2 to First Creek. The groundwater cannot be deemed 100%

* clean, much like the leaky saturated sponge. We then are left
with action levels as a basis of oui- :jtalth and safety. This may
be an indicator for the groundwatez, however, the soil and the
contaminants carried through the soil are still present and
carried off the arsenal.
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*" 2) The building of an off-post water treatment system along
the north boundary is needed in addition to improvements of the
north boundary system.

3) North boundary residents safety and well-being should
not be compromised in this IRA process. These moving
contaminants have hurt us significantly already and pose an
onqoing threat to our health and well-being.

4) Interim measures presented in the letter of February 6,
1989 in response to groundwater intercept and treatment system
north of Rocky Mountain Arsenal IRA are again applicable to this3 IRA. For reference these are listed as follows:

a) A recommendation included on this IRA ;hat
residents living along East 96th Avenue from Highway 2 to First
Creek be compensated to enable affected residents to relocate.
This is based on known movement of contamination towards the
north boundary and cumulative unsafe unknown health hazards. We
suggest this be extended to include all affected residents on the
north boundary. This recommendation is presented as a preventive
health measure.

I b) Deep well water be tested bi-yearly. We suggest
the months of February and August. We ask that these results are
available in a 4-6 week period and that the results are complete
with values used. We ask that test results are accurate and
noted where and by whom testing was done and the name of a
reference person residents may contact for further explanation.
Furthermore, we ask that results be mailed directly to the
appropriate resident.

c) Supplying of bottled water at no cost to residents
living along East 96th Avenue from Highway 2 to First Creek until
treatment plant is built and operational.

d) Ground sampling continue on a regular basis four
(4) times a year based on seasonal changes i.e., winter, spring,
summer, autumn. We ask that results be accurate and are
available in a 4-6 week period and mailed directly to residents.
We ask that included with results is where and by whom testing
was done and the name of a reference person residents may contact
for further explanation.

e) Air sampling continued with a monthly report sent
by mail to area residents. Please include with this report a
list of normal values and a reference person residents may
contact for further explanation.

f) Public meetings at Stapleton Plaza are continued on
a monthly basis.P
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"g) Feedback on submitted comments included on the
agenda at the public meetings.

h) At the public meeting of February 16, 1989, it was
indicated that meetings would not be held on a regular monthly
basis. Therefore, please relate feedback in a written letter to
residents.

In summary, we feel the above are significant comments and
sincerely ask that due consideration be given.

Respectfully submitted,

Abebe H. h

I Barbara Ohle
11841 East 96th Avenue
P.O. Box 129
Dupont, CO 80022

1arrkus H. Lainbert

3 M. Dorothy L•imbertS i 11921 East 96th Avenue3 Commerce City, Co 80022

SI ' Michhel t. Coll~ins

Dorothy S...Collins
11515 East 96th Avenue3 ICommerce City, CO 80022

Out-of-town at time this
letter was written. Albert L. Maul

Contacted per phone and
in agreement.
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L Out-of-town at time this
Sletter was written. Evelyn F. Maul

Contacted per phone and 10021 Peoria Street
in agreement. RRI, Box 15

Commerce City, CO 80022

Tho ,s J.Smaldone/7

9610 Paoria.1 ERRI, Box 13
Commerce City, CO 80022

I
I
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I

I
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DEPARTMENT OF THE ARMY

PROGRAM MANAGER FOR ROCKY MOUNTAIN ARSENAL •I ~AUNCOEXN PROVING GROUND. MARY'LAND 21010-5401

RCP%.y TO April 3, 1989

Interim Response DivisionI
Dear Resident:

Thank you for your letter. After review of your concerns, the Army
.2 j• would like to provide some general information about the North Boundary

System (NBS) performance, past and present.

The NBS is a fixed, engineered treatment system. As such, it must
passively wait for contaminants in the soil and groundwater to approach
it from the south. Once at the NBS, the contaminated groundwater can be
extracted, treated, and then recharged on the clean or north side of the

I system. The mere fact that a groundwater system is in place does not
imply that all aearby groundwater must instantly be contaminant free for
the system to be effective. Groundwater approaching the NBS from the
south side will be contaminated for many years to come, hence the need forI the boundary system. Also, the fact that daily upkeep and repair of the
NBS can be seen from your homes does not imply that the system is
unreliable, rather, the message that it should give you is that the Army
is committed to and wishes for this system to operate at peak efficiency
at all times.

Finally, let me clear up a misunderstanding in your letter. Chemical
contaminants are not escaping the NBS like water leaking from a saturated
sponge. What was meant by this example given at the public m~ieting is
mthat prior to installation of the NBS, contaminants that had already
migrated north of the Arsenal had been absorbed by the soil, much like a
sponge. Now, even though only clean treated groundwater is flowing off
the Arsenal, contaminants will still be detected in the groundwater north
of the Arsenal as they de-absorb from the soil. This presence does not --7
mean that the NBS is ineffective. Rather, it implies the need for an off
post intercept and treatment system further downstream which is the
purpose of the off post Interim Response Action (IRA).

Specific responses to your comments are provided below by the
paragraph numbers used in your letter:

Comment 1:
Response: While no known water treatment system can remove every single
molecule of foreign material in groundwater, the treated effluent achieves
appropriate treatment standards. Even though no one is drinking water
,treated by the NBS, the effluent discharge from the system is well within
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EPA drinking water standards. After this project for improvements to the
system is completed, the system will be even more effective. Additional
systems are planned within the Arsenal boundaries to reduce the level of
contamination in the groundwater entering the boundary systems. The off
post treatment system is primarily intended to capture contamination which
migrated off the Arsenal in the time period before the boundary treatment
systems were in operation.

Comment 2:
Response: The Army is committed to constructing a groundwater treatment
: ystem off of Rocky Mountain Arsenal (RMA). This system will be
constructed as part of the IRA entitled "Groundwater Intercept and
Treatment System North of RMA." The plans for this IRA were outlined in a
proposed Decision Document released on December 30, 1988 and were also
discussed at a public meeting held at the Stapleton Plaza Hotel on
January 17, 1989.

-• Comment 3:
PRL-,ýonse .. The IRA process has been established to minimize the potential
".)r contaminants to migrate from RMA and create health risks to off post

residents. The IRAs are also intended to initiate restoration of RMA and
the surrounding environment as soon as possible. Although contamination
"has been detected on and around your properties, the assessment of the
concentrations and the routes through which you could be exposed to these
contaminants does not indicate that a health threat exists. We will
continue to update this assessment as additional data become available.
if at any time a health risk is identified to exceed guidelines
established by EPA, actions will be taken to protect you from such risk.

Comment 4a:
* Response: As previously stated, our data collected to date do not

indicate that a health threat exists to residents off post. We are
continuing to collect data in an effort to complete a more thorough risk
assessment. If at any time a health risk is identified to exceed4 guidelines established by EPA, actions will be taken to protect you from
such risk.

Comment 4b:
Response: We agree that a routine chemical analysis program should be
conducted for residents living immediately north of RMA. Based on
previous results from samples collected from your wells, the quality Gf
your drinking water is actually quite good. However, to insure that the
quality does not change in the future, a full analysis for RMA-related
contaminants will be conducted on An annual basis. Additional tests
(hardness, conductivity, etc. ) wnll be conducted on a semi-annual basis to
monitor potential changes in water quality. By comparing the results of
these tests (hardness, etc. ) on a semi-annual basis, this provides a good
indicator of whether the quadity of water could be changing from the tnime
of the last full chemical analysis. if these tests indicate that the
water quality may have changed, another analysis (in addition to the
annual sample analysis) will be conducted to determine the water quality.
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Comment 4c:
Response: As noted in response to Comment 4b., the water quality of

, .. fdrinking water wells along 96th Avenue is quite good. Provision of
bottled water is considered a temporary measure for those residents with
contamination in their drinking water at levels above EPA guidelines.
Bottled water would only be provided until a permanent alternate water
source (e.g. deep well, hook-up to SACWSD distribution system) could be
provided.

I Because your drinking water does not have RMA related contaminants at
* any level, provision of bottled water or any other alternate water source

is not considered necessary. If at any time in the future, chemical
analyses from your wells indicate that RMA related contaminants are
present at levels above EPA guidelines, actions to provide an alternate
source of water will be taken.

Comment 4d.:
Respon'eA: We agree that additional ground sampling is necessary on and
around your properties. This sampling will take place at different times
throughout the year to attempt to evaluate any seasonal changes that may
occur. Plans for the sampling will be fully coordinated with residents
along 96th Avenue and First Creek. We also would like to solicit input
from residents in an effort to make these programs address your concerns.
Data from those programs will be provided directly to the residents as
soon as it becomes available. The data package provided to you will
include the information requested in your comments (results, where and by'I whom sampling was done, and a point of contact for further information).
We will attempt to provide the data package within a 4-6 week period;
however due to laboratory delays, this may not always be possible.

* Comment 4e:
Response: While air sampling is not a part of this IRA, it is part of the
ongoing program of monitoring Basin F and will continue. Data from theI Basin F monitoring program will be provided directly to the residents as
it becomes available, although results may not always be available within
a month due to potential laboratory delays. We assume by "normal values"
you mean the background levels of ambient air. Background levels can be
provided to you with results of measured values, but it is anticipated
that measured values will be equivalent to background levels since the

•I Basin F project (including the waste pile cap) has been completed.

Comment 4f:
Response: Public meetings will be held as required for public comment on
the various projects at the Arsenal.

I
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Comment 4g:
Response: Comments submitted during public meetings concerning specific
projects are addressed in the written response to comments contained in
the Draft Final Decision Document. Other written comments received will
be addressed individually.

Comment 4h:
Response: See response to Comment 4f.

In closing, your concerns were given due consideration. This IRA will
be implemented as quickly as possible. If you have any further questions,
please address them to the attention of the undersigned.

Sincerely,

Deputy Program Manager,
Rocky Mountain Arsenal
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